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GARBAGE CREMATING FURNACE. 

The matter of cleaning the streets of New York and dis- 
posing of the collected refuse is still so prominently before 
the public that we offer no apology for presenting to our 
readers an illustration and description of another cremating 
furnace, ■which operates on a different principle from any 
of those that have .been presented in our columns the past 
few months. 

It appears 'that about a million loads, or 750,000 tons, of 
ashes, street sweepings, and garbage were collected in this 
city last year and thrown overboard, and the amount is 
annually increasing. 

Not only does this method of disposing of the city refuse 
seriously injure the harbor and neighboring beaches, but it 
involves an inexcusable waste of material; hence it is evi- 
dent that other methods must oe adopted, and of these none 
appears to us so practical as cremation, which in this con- 
nection means the destruction of a fruitful source of dis- 
ease, the conversion of a waste material to a valuable com- 
modity, and the consequent annual saving to the city of 
thousands of dollars. 

The advantages of cremation of city refuse have been fully 
demonstrated in several small towns in England and on the 
Continent, thgugh the cremating plants there used are costly 
and of very limited capacity; but the most ardent advocates 
of cremation here have doubted the practicability of daily 
cremating 3,000 tons of refuse, which is the average amount 
collected in this city. 

The citj' produces per annum about 800,000 loads of ashes, 
225,000 loads of street sweepings, and 20,000 loads of gar- 
bage; but the ashes are so contaminated with garbage that 
they are unflt for any economic purposes. Were the gar- 
bage kept free from the ashes the amount of the former would 
be increased by about 25,000 loads. But this separation of 
the two is thought by the Board of Health to be practically 
impossible, and certainly no legislation to this effect cau be 
enforced without great difficulty and constant and expensive 
legal proceedings. 

It is clear, then, that for the first year or two, or until the 



citizens have learned to keep separate receptacles for the 

; ashes and garbage, the 800,000 loads of ashes must be 

; screened to reduce the garbage in it to about 2 per cent, or 

the amount that can be rendered harmless by the alkalies in 

the ashes, and the separated garbage cremated, or that 

the whole amount of ashes and garbage must be subjected to 

the action of Are. 

! The street sweepings can be used without any intermediate 

treatment for flIUng low lands, and the treated ashes are as 

valuable for such purpose as the best gravel. 

In the suburbs of small towns isolated placescan be found 
; for the erection of cremation furnaces of any design, and 
they can be operated there without causing complaint; but 
such locations are available about large cities only at such 
distances that the hauling of the refuse to them would be 
practically impossible. 

In such isolated places even cupola or blast furnaces for 
'cremating maybe un objectionably operated, although they 
I cannot consume their offensive steam and gases; for as the 
' charge in such furnaces always burns from the bottom, the 
I steam and gases from the superincumbent burning and dry- 
ing mass escape into the air undecomposed, and with con- 
centrated offense. Hence such furnaces would not serve in 
the neighborhood of crowded cities. 

It is indispensable, then, if the cremation process be 

• adopted, that an inexpensive furnace of almost unlimited 

capacity must be devised, capable of working continuou.«ly 

and with great rapidity, and of consuming or decomposing 

the steam and gases that are generated in the process. 

A furnace apparently fulfilling these conditions is shown 
in the accompanying illustration. It consists of a brick lined 
cylinder, 60 feet long or thereabouts, and 6 feet in diameter, 
set at an inclination of about half an inch to the foot, on 
anti-friction rolls, and revolved by worm and wheel. At the 
feed end of the cylinder is a small fireplace that is used only 
for the ignition of the pulverized fuel, which is the principal 
agent in this work, and for which the inventor of this fur- 
nace holds the only United Slates patents. At the delivery 
end of the cylinder is shown a receiving chamber or pit 



from two 



(the parts being broken away for this purpose), into which 
the dried material falls, and whence it is continuously 
removed by a bucket elevator. 

Just beyond this pit, in the base of the smokestack, is the 
gas mingling and combustion chamber, in which the escap- 
ing steam and gases are decomposed' and thereby rendered 
inoffensive. 

The operation of the furnace is as follows: The flre is 
urged in the first fireplace until the latter is hot enough to 
instantly ignite the pulverized coal which is injected through 
it by the pulverizer or fan, as shown in the engraving. The 
jet of burning pulverized coal entering the cylinder quickly 
heats it throughout to a white heat. At the same time the 
fire on the grate in the gas combustion chamberhas brought 
the walls -and perforated dome thereof to a white heat. 

The cylinder is then put in motion at the rate of from^^o 
to ten revolutions a minute, and the garbage and ashs 
rately or together, are dumped into it from the carts. 

The material, as it passes through the cylinder, is c; 
to the direct contact of the intense fiame and to the direct 
radiation from the hot brick lining of the cylinder for as 
long a period as may be desired, this depending, upon the 
speed of the cylinder. 

At a speed of about five revolutions a minute the furnace 
will dry the garbage to the best condition for a fertilizer, 
while at a speed of two revolutions a minute for the furnace 
the garbage will be reduced to ashes. The speed is regulated 
at will by the use of cone pulleys on the countershafts. 

The enormous volume of steam and gases generated in the 
process move forwaril into the gas combustion chamber, and 
are there decomposed and burned, the perforated dome re- 
taining them sufficiently long for this purpose. 

There escapes then through the dome an intense white 
flame of sutflcient volume to generate steam for all the pur- 
poses of the work; not the slightest offensive odor escaping. 

A drip pipe discharges a constant spray of water on the 
cylinder to prevent tlie expansion thereof, so that the brick 
lining shall not become loose. 

The illustration shows the smokestack constructed of 
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brick above the gas consuming chamber; tnis construction 
is preferable for furnaces erected on land; but for those on 
barges an iron stack is better. 

One cylinder, 60 feet long and 6 feet in diameter, will re- 
duce to ashes each day the daily production of garbage in 
New York, or over 350 loads per diem, and the cost of it, 
complete with all its auxiliary parts and the engine to run it, 
will not exceed $32,000. 

Two smaller furnaces on barges — one for the North and 
one for the East River— would dispose of all the city gar- 
bage, even if the garbage and ashes were separated, at a cost 
of plant not exceeding $25,000; and a still smaller one, 
erected on a barge, could be used for cremating dead ani- 
mals, condemned meat, mattresses and clothing from emi- 
grant ships and hospitals, etc., and could easily be removed 
about the harbor to any places where its services were 
required. 

This furnace and the application of pulverized fuel, by 
which alone it could be operated, are covered by many 
patents that are controlled by the inventor. 

For further particulars address Jacob J. Storer, Post Office 
box 773, New York. 




IVagnetlc Separation of Iron Sand. 

One of the American contributions for the Electrical Exhi- 
bition at Paris is a modification of Mr. Edison's magnetic 
separator for the treatment of iron sand found in large quan- 
tities on the south shore of Long Island and in other locali- 
ties OQ sea coasts. According to Mr. Batchelor's statement 
to the Evening Post the Long Island sand contains 26 per cent 
of the finest iron known. Innumerable attempts have been 
mad^to separate the sand, and magnetic plates have been 
")re, but with no success on account of the presence 
is known as titanite iron, a substance which spoils 
uiTBr 'Edison discovered that titanite iron was less magnetic 
than the pure iron particles, and constructed his separator 
with that fact in view. The sand falls a distance of four 
feet in a thin stream from a slit in a V-shaped box holding 
about a ton. Under this box is a receiver divided into two 
compartments, the dividing partition being placed nearly 
under the slit in the sand reservoir and parallel to it. If no 
magnet is brought into play the sand all falls into one side 
of the box; but when a powerful magnet is brought near 
enough to act upon the falling shower, the pure iron parti- 
cles are deflected in their fall and fly on the other side of the 
partition. The particles of titanite of iron are not attracted 
equally with the iron and are not deflected sufficiently to fall 
into the compartment with the pure iron. A company has 
been formed for the extraction of iron from Long Island 
sand, and is now at work with its first machine at Quogue, 
near Moriches, on the Great South Bay. This machine, 
which cost $700 to make, is managed by one boy, who keeps 
six men and two carts busy bringing sand for his hopper. 
It treats one hundred tons of sand a day, producing about 
twenty tons of pure iron, costing one dollara ton to produce 
and selling for six dollars. 



Tbe Britlsb Patent Iiaivs. 

In the House of Commons, June 15, the Right Hon. 
Joseph Chamberlain, President of the Board of Trade, 
speaking on behalf of the Government, expressed his 
approval of the principle of a bill introduced by Mr. Ander- 
son (Advanced Liberal), member for Glasgow, for amend- 
ing the patent laws in the sense of a large reduction in fees 
and the extension of the time of patents, in imitation of the 
American system. He said the Government would be glad 
to legislate upon the subject at the earliest possible moment, 
but it would be impossible to do so at this session of Par- 
liament. All the speakers on the subject dwelt upon the 
eflEect of the American patent system in fostering inventions. 

■ < C » I » 

Tbe Increasing Cost oTPanpers and Criminals. 

The California Legislature recently published a report pre- 
pared by Chancellor Hartson, of Napa, Chairman of the 
Committee on Prisons, which contain some startling statis- 
tics. The cost of maintaining criminals and paupers is 
shown as follows: 

1850 -Population of UnitedStates 23,191,876 

Criminals and paupers annually $3,954,806 

1860— Population of United States 31,443,321 

Criminals and paupers annually $4,445,143 

1870-PopuIation of United States 38,558,374 

Criminals and paupers annually $10,930,429 

It is calculated that the census for 1880, when completed, 

will show an outlay of over $30,000,000 per annum for the 

cost of maintaining criminals and infirm people. This does 

not include the enormous outlay occasioned by the arrest 

and trial of criminals, but simply to their maintenance in 

prison. 

■ < I » > » 

Professor Charles E. Monhob, of Annapolis, states 
that the ordinary fruit acids, such as those contained in 
apples, tomatoes, rhubarb, lemons, etc., all acted upon tin. 
Some cider which he examined, and which had been stored 
in a tin fountain, contained one hundred and seventeen mil- 
ligrammes of metallic tin to the liter in solution. One case 
was given where persons eating fruit preserved in tin cans 
were made violently sick, and tin only was found in the 
fruit. Corrosion of tin pipe by water was referred to, and 
It was suggested that the corrosion was due to the vegetable 
acids in the water. 
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BOILEB EXPLOSION NOTES. 

The engravings of the boiler explosion at Messrs. Gaffney 
&Co.'s works, Philadelphia, not being ready,we are obliged to 
postpone them, together with our report, until our next issue. 

We made a brief allusion last week to the peculiar find- 
ing of the coroner's jury in the above case. The explosion, 
it will be remembered, took place June 1st; the boiler was 
one of a nest of three, of cylindrical form, placed side by 
side, each 30 feet long and 36 inches diameter, with flat cast 
iron heads of the usual construction. 

The jury found that the explosion was due to the improper 
use of cast iron in the flat head of the boiler; they also con- 
sidered that the Hartford Boiler Inspection and Insurance 
Company was especially censurable for the incompetence 
and negligence of its agents who inspected and certified to 
the safety of the boiler; and they urgently recommended 
that the proper authorities take mea.'uros to prevent the re- 
currence of so terrible a disaster. 

On the list of tbe jurors we find the names of J. B. Fontaine, 
of Fontaine, Abbott & Co., machinists; N. W. Williams, 
President of the Keystone Council, engineer; Samuel R. 
Marshall, formerly of the Wilkesbarre, Pa., Machine Works; 
J. Shield Wilson, Superintendent of Neafie & Levy's Penn 
Boiler Works, Kensington ; Arthur Orr, of the firm of Orr, 
Hess & Co., machinists; and J. W. Nystrom, civil engineer. 

We shall' examine the subject more fully hereafter, and 
will now only remark that the facts, so far as gathered by us, 
strongly indicate that the jury rendered an erroneous ver- 
dict, and did not avail themselves of the means at their hands 
to verify practically the correctness of their conclusions. 
This is the more to be wondered at, because the gentlemen 
composing the jury were more than ordinarily qualified to 
make a searching investigation, and place before the public 
a full and correct explanation of the causes of the disaster. 
Any reliable information thus disclosed would be of import- 
ance to the " proper authorities" and to steam usersin general. 

The jury assign no reasons and point to no facts to war- 
rant their verdict. From all the information we can gather 
it seems pretty certain that the explosion was due to an over- 
pressure of steam, perhaps caused by inoperative safety 
valves and closing of the steam stop valves letTding to the 
other boilers and to the dye works. It is, we believe, undis- 
puted that most of the stop valves examined after the explo- 
sion were found to be closed. 

Here were three boilers, all substantially alike, all having 
flat cast iron heads, all recently inspected and certified as 
safe. One of them, the newer and better boiler, explodes; 
the other two remain in their places intact and as capable, 
apparently, of useful service as ever. The jury had the op- 
portunity of submitting the remaining boilers to a thorough 
test, and of determining on the spot, in the most convincing 
manner, whether the inspectors whom they complain ofhad 
really been remiss in their duty, and whether the jury's notion 
that flat cast iron heads are unsafe, was really correct. The 
omission of so obvious a duty detracts greatly from the value 
of the jury's finding, and makes it look as if they simply 
jumped at a conclusion. 

Flat cast iron boiler heads are nsed on hundreds of boilers 
in all parts of the country, and many years of trial have 
proved them to be safe and serviceable. They generally 
stand better than the wrought iron parts of the boiler. 
While it is true that the concave cast head is the stronger 
form, and is preferable, still it was absurd for the Philadel- 
phia jury to alarm their neighbors by proclaiming that all 
flat heads are unsafe. They sliould first have tested and 
demonstrated the truth of the matter. 

As for the Hartford Company it has rendered invnluable 
service to steam users in the past; its agents and inspectors 
enjoy the reputation of being competent, reliable men, 
unlikely to make gross blunders in their inspections or cer- 
tificates; and in the absence of the practical tests which the 
jurors might have made, their censure is of little account. 

On the 10th of June another disastrous boiler explosion 
took place at Pottsville, Pa. , in the large rolling mill of 
Atkins Brothers. Three persons were killed and six or 
more scalded. The exploded boiler was of cylindrical form, 
26^4 feet long, 30 inches diameter, with aflat castiron head. 
Thirty -eight other boilers of similar pattern are used in this 
establishment, and all unite to form one general steam sys- 
tem, by which the blowers, the rolls, and other machinery 
of the concern are driven. All the boilers are heated by the 
products of combustion that rise from the puddling fur 
naces; the boilers being suspended over the furnaces by 
arched girders. Each end of each boiler is suspended by 
hook and staple to the girder. The exploded boiler broke 
completely in two at a point five or six feet distant from its 
front end, where the products of combustion first impinge 
upon the boilers, and where there are the greatest alternations 
of temperature, due to the opening and closing of the pud- 
dling furnace doors. We are preparing engravings and a 
full report on this occurrence, which we shall shortly publish. 
According to the theory of the Philadelphia jury the flat cast 
iron head ought to have blown out — but it did not. 

On the 12th of June the boiler of the large and powerful 
wrecking steamer, B. & J. Baker, of Norfolk, Va., exploded 
when the vessel was near Ciipe Henly. Three persons were 
killed and several badly injured. The boiler was of cylin- 
drical form, with return tubes, containing two tubular fur- 
naces, the tubes of steel 38 inches in diameter. The boiler 
was 16 feet long, 7feet diameter. The explosion is believed 
to be due to corrosion of one of the steel tubes which col- 
lapsed. We are preparing a report with engravings which 
will soon be published. 
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THE PRESERVATION OF EGGS. 

The question, " How can eggs be preserved for market? " 
just now engages the attention of many of our readers. The 
following will prove of timely interest to many. 

In the common "liming" process a tight barrel is half 
filled with cold water, into which is stirred slaked hme and 
salt in the proportion of about one-half pound each for every 
pail or bucket of water. Some dealers use no salt, and others 
add a small quantity of niter — one quarter pound to the half 
barrel of pickle. Into this the eggs, which must be perfectly 
fresh and sound, are let down with a dish, when they settle to 
the bottom, small end down. The eggs displace the liquid, so 
that when the barrel is full of eggs it is also full of the pickle. 
Eggs thus pickled, if kept in a cool place, will ordinarily 
keep good for several months. Long storage in this liquid, 
however, is apt to make the shells brittle and impart a limy 
taste to I heir contents. This may be in a greatmeasure avoided 
by anointing the egg all over with lard before putting in 
the pickle. Eggs thus prepared are said to keep perfectly 
for six months or more when stored in a cool cellar. 

A much better method of storing eggs is the following: 
Having selected perfectly fresh eggs, put them, a dozen or 
more at a time, into a small willow basket, and immerse this 
for five seconds in boiling water containing about five pounds 
of common brown sugar per gallon of water. Place the 
eggs immediately after on trays to dry. The scalding water 
causes the formation of a thin skin of hard albumen next 
the inner surface of the shell, the sugar efiEectually closing 
all the pores of the latter. 

The cool eggs are then packed, small end down, in an inti- 
mate mixture of one measure of good charcoal, finely pow- 
dered, and two measures of dry bran. Eggs thus stored 
have been found perfectly fresh and unaltered after six 
months. 

A French authority gives the following: Meltfour ounces 
of clear beeswax in a porcelain dish over a gentle fire and 
stir in eight ounces of olive oil. Let the resulting solution of 
wax in oil cool somewhat, then dip the fresh eggs one by one 
into it so as to coat every part of the shell. A momentary dip 
is sufflcient, all excess of the mixture being wiped off with a 
cotton cloth. The oil is absorbed in the shell, the wax her- 
metically closing all the pores. It is claimed that eggs thus 
treated and packed away in powdered charcoal in a cool 
place have been found after two years as fresh and palatable 
as when newly laid. 

Parafflne, which melts to a thin liquid at a temperature 
below the boiling of water, and has the advantage of being 
odorless, tasteless, harmless, and cheap, can be advantage- 1 
ously substituted for the wax and oil, and used in a similar 
manner. 

Thus coated and put into the lime pickle the eggs may be 
safely stored for many months; in charcoal, under favorable 
circumstances, for a year or more. 

Dry salt is frequently recommended as a good preservative 
packing for stored eggs, but practical experience has shown 
that salt alone is but little better than dry bran, especially if 
stored in a damp place or exposed to humid air. | 

A mixture of eight measuresof bran with one of powdered 
quicklime makes an excellent packing for eggs in transport- 
ation. I 

Water glass — silicate of soda — has recently been used in 
Germany for rendering the shells of eggs non-porous. A 
small quantity of the clear sirupy solution is smeared over \ 
the entire surface of the shell. On drying a thin, hard, ' 
glassy film remains, which serves as an admirable protection 
and substitute for wax, oil, gums, etc. Eggs thus coated 
and stored in charcoal powder or a mixture of charcoal and 
bran would keep a very long time. 

In storing eggs in charcoal the latter should be fresh and 
perfectly dry. If the eggs are not stored when perfectly 
fresh they will not keep under any circumstances. A broken 
egg stored with sound ones will sometimes endanger the 
whole lot. In packing, the small end of the egg should be 
placed downward; if in charcoal or other powder they must 
be packed so that the shell of one egg does not touch that of 
another, the interspaces being filled with the powder. 

Under all circumstances stored eggs should be kept in as 
cool a place as possible. Frequent change of temperature 
must also be avoided. 



Xhe StreiiKtU of Small Spruce Beams. 

Mr. F. E. Kidder has recently performed a series of expe- 
riments at the Massachusetts Institute of Technology, hav- 
ing for their object the determination of the moduli of elas- 
ticity and of rupture in small beams of white spruce {Abies 
alba), and such other information as might be derived from 
the data obtained. The results of these researches are em- 
bodied in a paper read before the American Academy of 
Arts and Sciences and printed in the current number of the 
Journal of the Fraiiklin Institute. The conclusions drawn 
from the results of the experiments are as follows: The 
modulus of elasticity depends not only upon the elasticity 
of the material, but also upon the length of time that the 
load is applied. When subjected toloads not exceedingone- 
sixth of the breaking weight, spruce beams do not take a per- 
manent set; but even under very small loads, if applied for 
any length of time, there will be a temporary set. Knots 
and gnarls in beams loaded at the center, when not within 
one-eighth of the span of the center of the beam, do not 
materially aflEect the elasticity under small loads. Deflec- 
tion is very nearly proportional to the load, far beyond the 
customary limits of the strain, and the modulus is conse- 
auently very nearly constant for all moderate deflectioos. A 



high modulus of elasticity does not always accompany high 
transverse strength. In spruce beams the upper fibers begin 
to rupture by compression under about four-fifths of the 
breaking weight, and the neutral axis, at the time of rup- 
ture, is very near the center of the beam, as shown by the 
fracture. Beams which are subjected to severe strains for a 
long time, bend more l)efore breaking than those which are 
broken in a comparatively short time. The modulus of 
elasticity of small spruce beams, of a quality such as is used 
in the best buildings, may be taken at from 1,600,000 to 
1,700,00 pounds, and the modulus of ru pture at 11,000 

pounds. 

■ ^ I » > » 

LOAN EXHIBITION OF THE OHIO MECHANICS' 

INSTITUTE. 

In view of the large assemblage of scientific men to be 
expected in Cincinnati during the convention of the Ameri- 
can Association, beginning August 17, the department of 
science and arts of the Ohio Mechanics' Institute are organ- 
izing a preliminary loan exhibition of scientific apparatus, 
chemicals, microscopes, minerals and materials illustrating 
natural history and archseology. This exhibition will be 
open during the week of the association, in the Exposition 
Building, and it is expected that the exhibits will remain to 
compete for premiums and awards in the regular Exposition 
in September. 

We are informed that from the number of applications 
for space already received the loan exhibition promises to 
be [the largest of its kind ever held in this country. The 
display cannot fail to be interesting and instructive to the 
members of the association and the large number of stu- 
dents, teachers, engineers, and others likely to attend the 
meetings; and the opportunity for manufacturers and dealers 
to place their goods before those most likely to buy seems 
to be exceptionally promising. 

The committee in charge consists of Prof. F. W. Clarke, 
of the University of Cincinnati; Prof. Wm. L. Dudley, 
Miami Medical College; E. A. Kebler, Esq.; J. B. Stan- 
wood, C.E. ; and Prof. Ormond Stone, of the Cincinnati 

Observatary. 

i^ « « > » 

THE JEANNETTE RELIEF EXPEDITION. 

The Jeaunette Relief Expedition, in the Rodgers (late 
Mary and Helen), sailed from San Francisco, June 16. 

The Jeannette (formerly the Pandora) left San Francisco 
for Arctic exploration, by way of Behring Straits, July 8, 
1879, under the command of Lieut. Geo.W.De Long, U. S. N., 
with a crew of thirty-one men. The Jeannette was last 
seen on the morning of September 3, 1879, in the neighbor- 
hood of Herald Island, sailing north. 

The relief steamer Rodgers is commanded by Lieut. Robert 
M. Berry, U. S. N., and the other officers are Master H. S. 
Waring, Executive Officer and Navigator; Master Charles 
F. Putnam; Ensigns H. J. Hunt and G. M. Storey; Assistant 
Engineer A. V. Zane;Pay Clerk W. H. Gilder (late with 
the Schwatka Expedition); Passed Assistant Surgeon M. D. 
Jones, and Assistant Surgeon J. D. Costillo. The crew con- 
sists of a carpenter, a steward, two cooks, a blacksmith, 
three firemen, three machinists, and fifteen seamen. 

The Rodgers is 155 feet in leiigth and 30 feet beam, with 
a depth of 16^ feet, and registers 420}^ tons. She is bark- 
rigged, with double topsails and auxiliary steam power, the 
engine developing about 156 horse power. She carries three 
years' full navy rations for her crew, besides a large quan- 
tity of pemmican and other stores, so as to be able, if neces- 
sary, to supply the Jeannette, or the missing whalers Mount 
Wollaston and Vigilant, which, with their crews of some 
sixty men in all, have not been heard of since, on the 10th 
of October, 1879, they were caught in the ice about eighty 
miles N. E. by E. of the spot where the Jeannette was last 

seen. 

■ — i» < « t » 

rbeniical Examination of Drinking W^ater. 

Dr. J. W. Mallet, University of Virginia, has undertaken 
for the National Board of Health, a special study of the 
methods of examining drinking water for organic impuri- 
ties; and the board urgently request that physicians and 
sanitarians shall promptly report to Dr. Mallet any well 
marked cases of disease which may seem on medical 
grounds to be fairly attributable to organic impurities in 
the drinking water used by the patient. It is further de- 
sired that samples of each such water shall be forwarded to 
Dr. Mallet for examination, but not until after the reasons 
for suspecting the water have been submitted to Dr. Mallet, 
and notice has been received from him that the analysts are 
ready to proceed with its examination. Such notice of 
readiness will be accompanied by clear instructions as to the 
quantity of water required, and the mode of collecting, 
packing, and shipping it. The cost of packages and trans- 
portation will be borne by the Board of Health. Dr. Mal- 
let's post office is University of Virginia P. 0., Albemarle 
County, Va. 

It is to be hoped that physicians will not neglect to aid 
this important inquiry, especially as it furnishes so favor- 
able an opportunity to have tested gratis any water the 
wholesomeness of which they may ha/e cause to doubt. 

— ^ < » > » 

'Water In an A,metbyst, 

An Atlanta paper reports the recent landing, in Rabun 
County, Ga. , of an amethyst bearing a crop of water or 
similar liquid in a cavity near the center of ihe stone. It is 
not an uncommon occurrence to find such water-filled cavi- 
ties in crystals of quartz and other minerals, but this cavity 
in amethyst is said to be unique. 



Exblbitloii or Milling Maeblnery. 

The British Mercantile Gazette has the following respecting 
the threatened invasion of the domain of the English miller 
by their enterprising cousins of the far West: 

It has been stated that there are 10,000 millers in the Uri'iRd 
Kingdom, and that a very large proportion of that numh-jr 
had not, previous to the late exhibition, even so much ai; 
seen the devices by the aid of which our American cousins 
have asserted they will, before long, secure for themselves 
the exclusive manufacture of the enormously increasing 
growth of American wheat that now flows into this country. 
To enable the British and Irish millers to take stock of their 
position, and decide whether they will give up the fight, as 
many of our British farmers are doing, or embark more 
capital, energy, and skill in their business, the Council of the 
National Association of British and Irish Millers resolved to 
hold an international exhibition of milling apparatus, and 
although only a comparatively short time elapsed between 
the mooting of the suggestion and the actual accomplishment 
of the intention, the display of milling machinery was em- 
phatically the largest and finest ever made. 

It is the surprising growth of the milling industry in the 
United States which fills our home trade with the most seri- 
ous misgivings; for, whereas the quantity of flour coming 
from the States was only 1,772,000 cwt. in 1877, it was 3,635,- 
000 cwt. in 1878, rose to 6,863,000 cwt. in 1879, and nearly 
reached 7,000,000 cwt. last year. 

There is also every apparent indication of the permanency 
of the rapid increase. One authority has it that in the State 
of Minnesota alone the mills turned out 6,000,000 barrels of 
flour in the year 1879, and that the mills in Illinois, Wiscon- 
sin, Iowa, and other States produced no less than 15,000,000 
barrels in the same year. The city of Minneapolis has 
twenty-two mills with a capacity of 15,000 barrels dmlx. At 
St. Louis nearly 2,000,000 barrels of flour were md||^|^.'cd 
last year; and in both of these two great centers ^^^Bkig 
industry a number of new mills are in course of e^^on. 
The substitution of flour for whole grain in exporting lessens 
the weight for land transport and shipment by about 30 per 
cent, as the proportion of fine baking flour yielded by the 
wheat is some 70 per cent; the remaining portion of inferior 
flour, offal, and bran being used as a valuable interchange 
with maize for fattening American cattle. Even the pack- 
ing in bags in place of barrels has had its effect. It has con- 
tributed toward the economizing of room in the holds of ves- 
sels, and the matter of cost reduced to a minimum by the 
smaller outlay necessary for the bags, and the realizing of 
their values when discharged in this country. Indubitably, 
therefore, the situation is, " not to put too fine a point upon 
it," serious, and millers are apprehensive that their antici- 
pations — that at a not very remote period the vast imports 
from the other side of the Atlantic may, for the greater part, 
if not indeed wholly, take the form of flour instead of grain 
— may assume an unpleasantly material aspect. Without 
wishing to be " alarmist "like, or to prognosticate that our 
national milling industry will become obsolete, it serves no 
good purpose to mince matters, and the British miller had 
better look to his guns if he wishes to hold his own in the 
whirlwind of competition. If anything is calculated to stimu- 
late the energies of English millers andmillwrights, certainly 
the great exhibition at Agricultural Hall ought to have done 
much to obtain the desired effect. 



Comparative Value of Steam Engines. 

Hallauer's recent experiments have led him to the conclu- 
sion that the difference between engines of one and two 
cylinders, in point of economy, is very slight. In ranging 
from 80 to 8,000 horse power, with revolutions varying from 
25 to 90 per minute, the expenditure of steam for a given 
amount of work remains the same for the game type of 
motor; the consumptions for two cylinder motors are identi- 
cal for Woolf and compound, whatever may be the volumes 
of the cylinders, provided the motors are regulated so as to 
give the maximum efficiency; the expenditures of steam in 
motors of one, two, and three cylinders, suitably regulated 
and constructed, are so nearly alike that the choice may be 
governed in each instance merely by the fitness of the type 
of the engine for the particular purpose desired. — Bull, de la 
8oc. Ind. de Mulhouse. 



A NEW ballot box has just been submitted to tlie French 
government. It has two locks, each opening with a differ- 
ent key.and an apparatus which clips a stub or corner from 
the ticket deposited by the elector, and drops the stub into 
one part of the box, the ticket going into the other division. 
Simultaneously the machine registers on a tablet before the 
voter the number of tickets clipped. The ballots must agree 
in number with the stubs, and both with the "tell-tale," and 
the voter sees for himself that his ballot has been cast and 
taken account of. 

■• < >>» 

The ArcMv der Pharmaeie gives the following formula 
for making paper for wrapping up silver. Six parts of 
caustic soda are dissolved in water until the hydrometer 
marks 20° Biuirae. To the solution add four parts of oxide 
of zinc, and boil until it is dissolve*. Add sufllcient water 
to bring the solution down to 10° Baume. Paper or calico 
soaked in the solution and dried will effectually preserve 
the most highly polished silver articles from the tarnishing 
action of the sulphureted hydrogen which iseontaiued in 
such notable quantities in the atmosphere of all large towns. 
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NEW STEAINZE FOR THE OUTLET OF TUBS AND BASINS. 

The engraving shows an improved strainer for tlie outlet 
of tubs and basins, recently patented by Mr. William Slow, 
68 West Houston street, New York city. It can be readily 
removed from the washer of the outlet of a tank, tub, or 
basin, for the purpose of clearing it in case it becomes 
cloirged. 

The M'asher is recessed and iffternally threaded to receive 
the strainer, which is screwed in. A small wrench or key 
accompanies the strainer, and is used in removing it from 
the washer whenever it requires cleaning or when it becomes 
necessary to remove any obstruction from the pipe. The 
strainer may consist of an apertured plate, or it may be made 
of vrire cloth secured to a suitable rim. 




SLOWS STRAINER FOR THE OUTLET OF TUBS AND 
BASINS. 

Fig. 1 is a plan view of the .«trainer, and Fig. 3 is a verti- 
cal section showing the manner in which it is applied to the 

tub or basin. 

o < a > ^ — 

The World'fs Progress In Ten Years. 

An English statistician, Mr. Micliael 6. Mulhall, gives the 
following figures as representing the world's Increase in the 
elements of progress in the decade between 1870 and 1880: 
Percentage of increase in population, 9 76; in agriculture, 
8'5S; manufactures, 18'00; commerce, 3830; mining, 4706; 
carrying trade, 53'32; earnings of nations, 19'84; public 
wealth, 10 57; taxes, 22-34; public debt, 43 39. The tan 
gible increase in public wealth since 1870 would suffice to 
pay off 88 per cent of all existing national debts. 



NOVEL CHART RACE. 

The engraving represents a novel chart rack for holding 
charts and maps, sucli as are used in school rooms for 
instiuction, and for protecting the charts when not in use. 
It permits of showing either side of the chart or map. A re- 
versible chart frame is supported by two joinied arms at the 
top and bottom in afixed frame 
attached to the wall. One half 
of the reversible frame is 
covered to form a chamber 
into which the charts may be 
moved to shield them from 
dui-t and danger of mutilation 
■when not in use. The charts 
slide upon rods, and may be 
viewed from either side by 
simply turning the reversible 
frame. The outer frame may 
be made portable and may be 
supported by an easel or mov- 
able frame. It is not limited 
as to size, and intended princi- 
pally for use iu schools, but it 
may be used to advantage in 
places of business for display- 
ing samples, placards, etc. 

This Tiseful invention was 
lately patented by Sir. Wil- 
liam C. Cadwell, of Logan, 
Iowa. 



The experiments have been continued for five years with t AN IHFBOYEMENT IN HORSE COLLARS, 

uniform success.— Xes .Sfowtfes. We give an engraving of a useful improvement in horsa 

■• ' » ' ^ collars, patented by Mr. Andrew D. Martin, of Abbeville, 

ENGINEERING INVENTIONS. La. This collar is made by winding Spanish moss on a flex- 

An improved railroad signaling apparatus, patented by ible base, such as a rope. It has the proportions and gene- 
Mr. Robert B. Sanderson, of Bridgewater, Pa., consists of i-ai form of a leather collar,.but is superior in many respects, 
a box having signal colors painted in sections upon its side, ; it is always soft and pliable, and will never injure or gall 
a pivoted skeleton plate, a pulley and cord, and a cord and : the flesh, while in many cases it has been known to heal a 
weight, or equivalent spring, whereby the signals can be : gore or gall produced by a bad collar. It admits air to the 
displayed by adjusting the skeleton plate. j skin, and is in all respects comfortable and easy. 

Mr. George H. Knapp, of Brockton, Mass., has patented j The inventor informs us that restive horses have been 
a novel arrangement of levers, in combination with the easily broken by the use of this collar, and that it is well 
main and switch rail rods and movable rails of a railroad, 'and favorably known in all parts of Loisisiana and in some 
whereby the switch is operated by the contact of strikers ' of the other Slates, 
attached to the engine and controlled by the engineer. 

With the ordinary bilge pumps it is impossible, when the ^ 
vessel rolls heavily and quickly, to maintain a continuous ; 
discharge of the bilge water, for as the vessel rolls to 
starboard the suction pipe on the port side becomes bare ' 
and the water which is in it below the lower valve flows 
back into the bilge while only the pump on the starboard 
wing draws water until the vessel rolls back to port, 
when for some time neither pump works until the water 
can collect on the port side, when the port pump will 
operate. Considerable time thus elapses on each roll of 
the vessel before a pump has filled its suction pipe up to 
the lower valve, and by the time the pump begins to dis- 
charge the vessel will roll in the opposite direction. Thus 
the pumps work poorly and the water accumulates, and the 
result is that at every lurch the water rushes up in the wings 
of the vessel and injures the cargo; and on a steam vessel 
the water suiges up on the stoke-hole plates and carries off 
ashes and coal into the bilge, causing the pumps to choke. 
Mr. Joseph J. De Kinder, of Philadelphia, Pa., has patented 
ap])aratus to overcome these difficulties; I he invention 
consists in a device preventing the back How of the bilge 
water from the suction pipes during the rolling of the vessel 
by alternately closing the valves of the suction pipes by 
means of a self-acting pendulous weight, the operation of 
the parts being such that as the vessel rolls, so as to leave 
the bottom of either of the bilge pump suction pipes dry or 
out of water, the valve of the pipe will be closed and the 
back flow of the bilge water in the pipe will be pre- 
vented. 

An improved excavator has been patented by Mr. Wil- 
liam H. Knight, of Quebec, Province of Quebec, Canada. 
The object of this invention is to furnish machines de- 
signed especially for excavating snow and earth upon lines 
of railway in course of construction or completed,but which 
may be used with advantage in excavating for other pur- 
poses. 

Mr. W. Clay Lutz, of Bedford, Pa., has patented an im- 
proved hollow iron railroad tie, composed of an upper and 
lower section bolted together, the upper section being pro- 
vided with a vertical web for receiving the rail. 

Mr. John F. Anderson, of Jersey City, N. J., has patented 
an improvement in the construction of tunnera, the object of 
which is to facilitate the construction of tunnels where the 
earth is composed of soft materials such as sand and silt, 
and at the same time insuring greater safety for the men 
engaged in constructiug such tunnels. The invention con- 
sists inconstiucting and carrying forward in the earth, in 
advance of the main tunnel, a central tube or small tunnel 




j MARTIN'S IMPROVED HORSE COLLAR. 

The moss is wound upon the flexible base by means of 
I machinery especially adapted to the purpose, which the in- 
i ventor can supply to any one engaging in the manufacture 
of the collar. 

l Further information may be obtained from the inventor as 
j above. 



Artificial Soli. 

M. Dudo^iy, of Saint Ouen, 
has been very successful in 
chemical horticulture. In his 

garden he has cultivated legumes, flowers, and trees in 
parallel rows in three manners: 1, with ordinary ma- 
nure; 2, with chemical manures in garden soil; 3, with a 
special compound, which he calls j?ora;, in pure sand. 

The results of the third experiraeats have been very strik- 
ing, yielding the earliest, the largest, and the most delicate 
vegetables, as well as the most thrifty and brilliant flowers. 
The floral contains nitrogen, phosphoric acid, potash, mag- 
nesia, and sulphur, in a form so concentrated as to require 
dilution with twenty thousand times their volume of water, 



A Remarkiible Drying Agrnt. 

Anhydrous phosphoric acid is believed to be the most pow- 
erful desiccating agent known. When air from which 
moisture has been removed as far as possible by the ordinary 
means, and is then carefully dried by sulphuric acid at tem- 
peratures not exceeding 25° C, it is still found that the two- 
millionth part of the weight of the air in the form of moist- 
ure will be removed by the anhydrous phosphoric acid. 

<» < > I » 

Central Sugar Mills In lionlsfaua. 
An important innovation has been made in the working 
of sugar plantations m Louisiana tiy the success of an in- 
dependent sugar mill in St. Mary's Parish. Hitherto the 
custom has been to work up the cane of each plantation in 
a plantation mill ; and as the small farmer could not own or 

operate a mill the cultivation 
of sugar cane has of neces- 
sity been monopolized by 
wealthy planters. The effect 
of the independent sugar 
mills in providing a general 
market for cane cannot but 
be mucli the same as that pro- 
duced in dairy regions by 
the establishment of central 
cheese and butter factories, 
or that in wheat-growing re- 
gions in separating the work 
of the farmer from that of 
the miller. The superior 
economy of grinding the cane 
and converting the juice into 
sugar in a few large and well 
appointed factories, instead 
of a multitude of small and 
rude establishments, is ob- 
vious. But a still greater 
advantage is promised from 
ihe ciicumstance that the new 
plan enables small fanners to 
engage in cane growing, thus 
removing the necessity for 
large plantations and making 
possible a vast extension of 
the area devoted to sugar, 
having a metallic shell, which the inventor terms a "pilot At the mill referred to the cane is purchased by the ton, in 
tunnel,'" by which the nature of the soil in advance of the any quantity offered; and similar factories are beiug pro- 




CADWELL'S CHART RACK- 



main tunnel can be ascertained, and the earth at the head 
ing may in part be supported during the excavation of the 
main tunnel Another feature of the invention consists in 
extending the rear portion of the shell of the central or pilot 



jected in other parts of the State. 



Alum water is recommended for preventing bugs and 

worms from infesfjing flouring mills. Take two pounds of 

tunnel back from the heading into the completed part of : alum and place it in three quarts of warm water (or in that 



the main tunnel, and in using this shell as a temporary .sup- 
port for the walls and shell of the main tunnel during their 
erection. 



proportion), and let it stand on the stove until the alum dis- 
appears. Apply while hot with a brush to the crevices of the 
bolting machine and other places that couceal the inseot&. 
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lUFBOVEUENT IN STEAU BOILEB FURNACES. 

The engravings show what the inventor calls a rational 
construction for generating steam. And the reason why it 
is called a rational construction is because it utilizes heat 
tliat is wasted and lost in all other forms of steam boilers 
set in brick. 

On the side walls of an ordinary boiler set in brick, and 
on the side of the grate bars, there are some sixty square 
feet of surface, that absorb fifty per cent of the heat of the 
fuel. 

If the users of steam boilers, as u.sually set, realized the 
full value of their fuel, they would, in most cases, be able 



application of these water walls to a horizontal tubular boiler 
gave a higher evaporation by over 13 per cent, with an 
increased capacity of 74 per cent over any other boiler com- 
peting rn the test, showing that tlie fuel generally wasted 
amounts to 65 per cent of the amount used. 

Further information as to construction, operation, etc., 
maybe obtained by addressing Mr. Edward Barr, dealer in 
iron pipe and steam supplies, and sole manufacturer of 
Smith's furnace, 78 John street. New York city. 
* I » I » 



Xbe Electric liielit for Deep Water Investigatloniii. 

Some interesting experiments have been made at Balli 
to evaporate at least fourteen pounds of water to each pound more to test the applicability of the electric light for deep I connections were being made between Buda-Pesth and the 



against the dark .sky as if suspended in mid-air. One of the 
curious features of this part of the display was that to per- 
sons in the city the shadows of steamers and other vessels, 
passing between the light and the City Hall dome, were dis- 
tinctly portrayed against the white background. 
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Xbe Telephone In Hungary. 

Mr. D. H. Washburn, who has been engaged for some 
months introducing the telephone into Buda-Pesth, Hungary, 
reports very encouraging success. He writes that the direct- 
or of the company, Mr. Francis Puskas, bad obtained the 
exclusive right to use the telephone in Hungary, and that 



of coal consumed; whereas, with imperfect con- 
struction and setting, it is a rare thing to find them 
that evaporate (allowing for dry steam) over seven 
pounds of water for each pound of fuel. To over- 
come this deficiency in the imperfect setting of 
steam boilers, Mr. Charles D. Smith — who is con- 
nected with the house of Edward Barr, 78 John 
street. New York city — has invented and construct- 
ed a furnace that has been applied to a large num- 
ber of boilers, both new and old, and, as we have 
been informed by parties using it, with great suc- 
cess. At the brewery of Anton Hupfels, 38th street 
and Third avenue, they formerly used two hori- 
zontal tubular boilers, 54 inches diameter by 16 feet 
long. To one of these boilers, one of these furnaces 
was attached three and a half years ago, since which 
time this boiler and furnace have done the work that 
formerly required both boilers, notwithstanding an 
increase of business. This increase in eflicieney 
was secured without expense to boiler or furnace, 
and effected a saving of fuel. 

We are informed that three years ago two boil- 
ers, with furnaces attached, were placed at Lord & 
Taylor's, cornerof 20th street and Broadway. The 
chief engineer, Mr. Scott, who has been in charge 
there for eleven years, tells all who inquire that he 
effects a saving of 28 per cent in fuel alone. 

The improvement has also been applied in the 
brewery of Donald Smith, on 18th street and Eighth 
avenue, with the same results. 

We are informed that the improvement has been 
adopted by the following large corporations : 
Cambria Iron and Steel Works, Johnstown, Pa. ; 
Merchant's Mills, of Fall River, Mass.; Manhat. 
tan Silver Mining Company, of Austin, Nev. ; 
George Ehret, brewer. New York, who, after using 
it for three j-ears, applied it to all his boilers. Many 
others have adopted it. 

The columns on the sides take the place of the jjjjj) yiEW OF BOILEB, WITH SMITH'S IMPROVED FURNACE. 
wall of fire brick each side of the grate bars. They 




adjacent towns. The charge for the service is 15 
guilders — about $6 — a month. The Edison trans 
mitter is used with magnetic call. Supplies are got 
mainly from New York. 

Mr. Washburn finds the Hungarians very back- 
ward in the adoption of modern improvements. A 
good mechanic in Buda-Pest gets from $6 to .|10 a 
week, and does as much work as an American, with 
improved tools, could do in an afterno.-in. The cost 
of living is reasonable, a good dinner with wine cost- 
ing about 75 cents. The beef is poor, and the pork 
dear, a guilder (41 cents) a pound. Vegetables are 
good and cheap. Rents are not high. 

As an indication of the inconveniences of a paternal 
government Mr. Washburn mentions the fact that 
before a man can subscribe to the telephone ex- 
change his name and business have to be sent to four 
different government offices for permission. The 
telephone company has to report to the authorities 
what everything costs and what every employe re- 
ceives. "In fact," adds Mr. Washburn, "every one 
that lives here is but a slave of the government." 
♦<» ♦ t» »■ — 



are made of five-inch pipe, and will stand a cold water 
pressurs of 2,000 pounds to the square inch. The round 
bridge wall is made of steel plate. It is 14 inches in diame- 
ter, and takes the place of the brick bridge wall. The 
pipes from the bridge back are 2}4 inches in diameter, and 
in an ordinary boiler add about 200 feet to the fire surface. 
The fiie surface requiied is but 4 square feet to a horse- 
power; in heating surface, as generally estimated, 13 to 15 
square feet are required. 

The larger engraving is a side elevation of the boiler with 
parts of the arch, boiler, and tubes broken away to show 
interior construction. The smaller engraving shows the 
boiler and arch with the front removed. 

The judges' report of the test of steam boilers at the Cen- 
tennial Exhibition, in Philadelphia 1876, shows that the 



water investigations, the aim being to illuminate brilliantly 
the water and the bottom to depths of two hundred feet or 
more. The tests were made with a Brush apparatus ope- 
rated by an eight hor.se power engine, mounted upon a scow 
and towed about the harbor by a tug boat. The results 
obtained were not fully satisfactory, owing principally to 
the roughness of the water, but the trial was a most interest- 
ing one, and the power of the electric light was strikingly 
manifested. 

A movable parabolical reflector was used back of the 
light,which was again and again thrown against vessels from 
two to two and a half miles distant, bringing them out in clear, 
full view, and enabling their names to be read with the aid 
of a glass. When the light was thrown upon the dome of 
the City Hall, it leaped out of the darkness and stood up 



NEW INVENTIONS. 

An improved adjustable rack, to be attached to 
brass band instruments, for holding books or leaves 
of music, has been patented by Mr. Charles Parent, 
of Biddeford, Me. 

A telegraph operator at a railroad station is re- 
sponsible for the switches, and is required to tele- 
graph the approach of trains. Besides this he has 
frequently to answer inquiries from other stations 
as to whether certain trains are approaching, and 
usually attends to the ordinary telegraph business. 
To watch the track he must frequently leave his 
table, especially if the track is curved, so that his 
work is not only interrupted, but there is more or 
less risk of its being improperly done. Mr. Sidney 
L. Palmer, of Serena, 111., has patented an arrange- 
ment of reflecting mirrors, which convey to the 
operator's table a picture of the track extending in both 
directions from the station. 

In training horses for trotting, toe weights are attached to 
their shoes to cause I he horses to throw out the fore feet and 
make longer strides, but after a little service the, weights m 
common use become loose and are with difiiculty tightened 
on the shoe spur or clip. To avoid this difficulty, Mr. Peter 
Broadbooks, of Batavia, N. Y., has patented an adjustable 
toe weight that can be securely held in place. 

An improved earring fastener, patented by Mr. Geo. Kre- 
mentz, of Newark, N. J., consists in a forked spring sliding 
in a circularly-bent tube, and having an ear wire projecting 
from one end of the bent tube attached to one shank, the 
other shank being provided with a catch for locking the 
spring and the ear wire. 




SMITH'S WROUGHT IRON WATER WALLS FOR STEAM BOILER FURNACES, 
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ELECTRIC INDUCTION BY STRESS. 

Joule hai shown that when a bar of iron is magnetized 
by means of a helix and electric current the bar is elongated 
appreciably. These elongations have been measured by 
Prof. E. A. Dolbear. 

While undertaking some experiments in December, 1878, 
it occurred to me that the inverse of this ought to be true, 
namely, the forced elongation of a bar of iron, surrounded 
by a helix, would give cause for an electric current through 
the helix and connections. A series of experiments fol- 
lowed which completely verified the supposition, a recital 
of which may be of interest. The publication of them was 
deferred from time to time in the hope of more varied 
experiments, and in the possible discovery of like experi- 
ments by others. 

By placing one branch of a sounding tuning fork near 
the pole of an electro-magnet, the 
coil of the latter having a Bell tele- 
phone in circuit, the tone of the 
folk is found to be reproduced in 
the telephone. But this is like 
using a Bell telephone for a trans- ''' 

mitter, the branch of the fork in the ^^»— 

present case serving for an armature, 
as doesthe diaphragm in that instru- 
ment. Again, when an iron bar is 
fastened at its center and made to 
vibrate longitudinally near an elec- 
tro-magnet. a telephone in circuit 
will speak, and for the same rea- 
sons as before. Remove the core of 
the magnet and the sound is still 
heard at tlie telephone, and it is not 
necessary that the bar be a magnet. 
Bars of iron were selected that pos- 
sessed a minimum amount of miig- 
netism, in fact an almost inappre- 
ciable magnetism, and still a loud 
sound was emitted by the telephone. 

The helix used liad no iron about 
it when the core was removed, and 
the opening for the core was large 
enough to encompass the bar with- 
out touching it. The bars used were several times the 
length of the helix. 

At first it was supposed that the motion of the iron longi- 
tudinally was chiefly concerned in the production of sound. 
On this supposition the sound would diminish as the helix 
was moved toward the middle of the bar where it was 
firmly secured in a clamp for longitudinal vibration. But 
instead of this, the intensity was increased; and to such an 
extent that the auditor at the tele^.hone in a distant room 
could positively say wliether the coil was at the end or at 
the middle of the longitudinally vibrating bar. This made 
it clear that the sounds observed were not to be explained 
altogetlfer on ttie ground of vibratory motion of the parti- 
cles of the bar, because the motion of the bar at its middle 
is nil when clamped at this point and vibrating longitudi- 
nally at its fundamental ; 
wli'le at the ends we have a 
maximum degree of vibratory 
motion. But at the middle 
of a bar thus conditioned we 
have a node, and the strains 
are here known to be those of 
extension and compression 
and at a maximum for the 
bar, while at the ends the al- 
ternatiiigstrains are nil; that 
is, where the motion is great- 
est the strains are least, and 
■eice i:erso,. It seems, there- 
fore, certain that at the mid 
die the sound is chiefly due to 
the vibratory stresses, while at 
the ends it is almost entirely 
due to motion. 

The engraving shows the 
apparatus. Rods were used 
which were from one-quarter 
to one-half inch in diameter 
and three feet long The 
coil was about three inches 
long, and so connected with 
the free circuit wires that it 
could readily be moved along 
the rod. As the clamp pre- 
vented placing the coil exact- 
ly at the middle of the bar, 
the latter, to test this point, 
was taken out and suspended 
by two filaments so light as 
not to interfere with the vibra- 
tion, and the bar made to vi- 
brate longitudinally by strik- 
ing on the end with a mallet. The coil was placed directly 
at the middle and also shifted to right and left, but the .sound 
wasstill loudestatthe middle. Sounds produced by the trans- 
verse vibrations, -now accidentally occurring and mixing with 
those due to'the longitudinal vibrations, were heard, but were 
readily distinguished by the pitch of tone. These were sepa- 
rated froni the above consideration of longitudinal vibrations. 

To further test the matter of electric induction by stress, 



a rod was passed through the coil, and the rod put under 
tension in a testing machine. A galvanometer now placed 
in the circuit became very active as the strain was put on. 
The bar was an ordinary three-eighths rod of commercial 
bar iron. It was at once found to be permanently stretch- 
ing, and the galvanometer needle was all the while flying 
about as the extension continued. When the bar was removed 
it was found to be strongly magnetic, much more so than it 
could have been when put in. It was also heated. It there- 
fore seemed difficult to determine whether the observed cur- 
rents of electric induction were due to strain, stretch, mag- 
netism, motion, or heat, in part or together. 

A piece of white chilled cast iron was then tested to 
42,000 lb. compression, and found to resist the full power of 
the machine without crushing or set. The coil was then 
placed around the rod, and the test for stress electric induc- 




MANNER OF PRODUCING ELECTRIC INDUCTION BY VARYING STRESS. 



tion applied. Under compressive strains the needle gave 
unmistakable evidence of electric currents, though they 
were much feebler than in the previous case of soft iron. 

Experiments on steel bars, not magnetized, gave appre- 
ciably the same effects as iron bars. Magnetized steel was 
not tried, but it is presumed that at the end of the bar mag- 
net vibrating longitudinally the sounds would be Intensified, 
while at the middle of the bar, normally magnetized, the 
sounds probably would not materially differ from (hose 
obtained from non-magnetic bars. 

A few other metals were tried, copper and brass particu- 
larly, but no sounds were heard from them. These experi- 
ments, though far from being complete and exhaustive of the 
subject, warrant us in the following conclusions, namely: 

1st. That the fact of Joule, "f the distortion of bars of 



RECENT INVENTIONS. 

An improved tip for lamp-wick tubes has been patented 
by Mr. Hamilton B. Follett, of Brooklyn, N. Y. The object 
of this invention is to produce a very brilliant and regular 
flame in a kerosene lamp or stove, and to prevent anj' iire- 
gular or undue carbonizing of the wick. It consists in a 
small plate of metal, which passes edgewi-e and longitudi- 
nally over the middle of the upper edge of the wick tube, a 
short distance above. 

Mr. Alfred 1. E. Knight, of New York city, has patented 
a convenient inkstand or cabinet constructed with means for 
holding pen holders, sponges, rules, etc., .md also a central 
removable panel, ornamentation, or calendar, and formed 
with surfaces adapted for emblematical or lettered advertis- 
ing. 
An improved apparatus for stowing cotton bales in ves- 
sels has been patented by Mr. John 
— F. Taylor, of Sharon Springs, N. Y. 

The object of this invention is to 
facilitate the stowingof cotton bales 
in vessels, and enable the stevedores 
to stow a much greater quantity in 
a vessel than is possible when the 
stowing is done in the ordinary man- 
ner. 

Mr. George Hill, of White Hall, 
111., has patented an improved stew 
pan which can stand very intense 
heat without breaking, has a sup- 
port that admits of a circulation of 
air under the vefsel, and has ears 
for fastening the bail, which are so 
protected that they cannot be broken 
off by slight jars or shocks, as is 
the case wish the ears of the ordi- 
nary earthenware pan. 

Pocket scales designed especially 
for physicians practicing in the 
country and in small towns, where 
it is necessary for them to carry and 
weigh outtheir medicines, for fami- 
ly use in weighing medicine, and 
for pi'escriptions and other delicate 
weighing, have been patented by Mr. Isaac S. Hopkins, of 
Oxford, Ga. 

An improved device for testing milk by comparing its 
color with a scale of shades of colors, has been patented by 
Mr. Priedricli Heeren, of Hanover, Germany. 

An improved last, for the manufacture of boots and 
shoes, has been patented by Messrs. John Martin and Josiah 
Merrill, of Great Palls, N. H. It can be changed to suit the 
style at a small cost. 




AGEE'S ROAD SCRAPER. 

iron by magnetization with electric currents, is operative 
in the inverse order, namely, distortion of bars by mechani- 
cal force induces electric currents in surrounding coils. 

2d. Most other metals than iron or steel give but feeble 
if any observable results of stress electric induction. 

S. W. Robinson, 
Professor of Physics and Mechanical Engineering, 
Ohio State University 



NEW ROAD SCRAPER. 

We give herewith an engraving of an improved road 
scraper for moving dirt from one locality to another and for 
leveling and grading. It is mounted on wheels and is pro 
vided with levers, by means of which every movement of 

the machine may be readily 
controlled by the driver, who 
sits on the seat at the rear of 
the main frame. 

For the sake of showing 
the working parts of the ma- 
chine one of the supporting 
wheels is removed, and parts 
of the framing are broken 
away. 

A forked frame. A, is 
guided in roller bearings in 
the main frame and in the 
braces extending upward 
from the frame, and has 
pivoted between its lower 
ends the scraper, B, which is 
made either wholly or in 
part of iron or steel. A 
lever, C, is fulcrumed on a 
standard attached to the axle, 
and is connected with the 
upper part of the forked 
frame, A, by means of a con- 
necting rod, so that the sup- 
port may be moved up or 
forced downward as occasion 
may require. The lever, C, 
isprovidedwithapawl which 
drops into a toothed sector 
attached to the lever support, 
and holds the frame. A, at 
any desired height. 

A toothed sector, e, is 
secured to the side of the 
scraper, and is engaged by an- 
other toothed sector, 5, pivot- 
ed to the frame. A, and extended upward and backward, 
forming the lever, D, and the latter carries a toothed sector, 
a, which is engaged by a pawl pivoted to the side of the 
frame, A, and extended upward and rearward, terminating 
in the handle. This pawl locks the scraper securely at any 
desired angle that is in position to scrape up the earth, or 
with the edge elevated in position to retain the earth. It 
will be seen that with mechanism thu s, arranged. tJie driver 
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can, without difficulty, depress the scraper and hold it, or he 
can raise it and hold it, or manipulate it in any desired way 
without a great deal of exertion. 

Fig. 2 shows the details of the mechanism for operating 
the scraper. Fig. 3 shows the roller guide for the frame, A, 
and Fig. 4 shows a plow attachment that may be used in 
place of the scraper for loosening the soil preparatory to 
removal by the scraper. One of the plows is secured 
directly to the pivoted bar, and the other is secured to a 
short beam extending backward. These plows are raised, 
lowered, and tipped in one direction or the other hy the 
levers used to operate the scraper. If desired, a single plow 
may be attached to the center of the pivoted bar. 

The merits of this device will be appreciated by any one 
having had much experience with ordinary scrapers. 

Further information may be obtained by addressing the 
inventor, Mr. G. S. Agee, Mint Hill, Osage county. Mo. 
— ^ — ^ ( > > ^ ■ 

Elasticity Vlen'ed as Possibly a mode of motion. 

At a recent meeting of the Royal Institution, Sir Wil- 
lim Thomson, LL.D., F.R.S., etc., said, with reference 
to the title of his discourse : " The mere title of Dr. 
Tyndall's beautiful book, ' Heat a Mode of Motion,' is 
a lesson of truth which has manifested far and wide through 
the world one of the greatest discoveries of modern philo- 
sophy. I have always admired it ; I have long coveted it for 
elasticity; and now, by kind permission of 
its inventor, I have borrowed it for this even- 
ing's discourse. 

" A century and a half ago, Daniel Ber- 
nouilli shadowed forth the kinetic theory of 
the elasticity of gases, which has been accept- 
ed as truth by Joule, splendidly developed 
by Clausius and Maxwell, raised from statis- 
tics of the swayings of a crowd to observa- 
tion and measurement of the free path of an 
individual atom in Tail and Dewar's expla- 
nation of Croi ikes' grand discovery of the 
radiometer, and in the vivid realization of the 
old Lucretian torrents with which Crookes 
himself has followed up their explanation of 
his own earlier experiments; by which, less 
than two hundred years after its first dis 
covery by Robert Boyle, ' the Spring of Air ' 
is ascertained to be a mere statistical resultant 
of myriads of molecular collisions. 

" But the molecules or atoms must have 
elasticity, and tt«s elasticity must he explained 
hy motion before the uncertain sound given 
forth in the title of the discourse, ' Biasticity 
Viewed as Possibly a Mode of Motion,' can 
be raised to the glorious certainty of ' Heat 
a Mode of Motion.' " 

The speaker referred to spinning tops, the 
child's rolling hoop, and the bicycle in rapid 
motion as cases of stiff, elastic-like firmness 
produced by motion, and showed experiments 
with gyrostats in which upright positions, 
utterly unstable without rotation, weremain- 
tainedwith a firmness, strength, and elasticity 
as miglit be produced hy bands of steel. A 
flexible endless chain seemed rigid when 
caused to run rapidly round a pulley, and 
when caused to jump off the pulley, and let 
fall to the floor, stood stiffly upright for a time 
till its motion was lost by impact and friction 
of its links on the floor. A limp disk of India- 
rubber caused to rotate rapidly, seemed to 
acquire the stiffness of a gigantic Rubens' 
hat brim. A little wooden ball, which, when 
thrust down under still water, jumped up 
again in a moment, remained down as it em- 
bedded in jelly when the water was caused 
to rotate rapidly, and sprang back as if the 
water had elasticity like that of jelly when it 
was struck hy a stiff wire pushed down 
through the center of the cork by which the 
glass vessel containing the water was filled. Lastly, large 
smoke rings, discharged from a circular or elliptic aperture 
in a box, were shown, by aid of the electric light, in their 
progress through the air of the theater when undisturbed. 
Bach ring was circular, and its motion was steady when the 
aperture from which it proceeded was circular', and when it 
was not disturbed hy another ring. When one ring was 
sent obliquely after another, the collision or approach to 
collision sent the two away in greatly changed directions, 
and each vibrating seemingly like an India-rubber band. 
When the aperture was elliptic, each undisturbed ring was 
seen to be in a state of regular vibration from the beginning, 
and to continue so throughout its course across the lecture 
room. Here, then, in water and air was elasticity as of an 
elastic solid, developed by mere motion. May not the elas- 
ticity of every ultimate atom of matter be thus explained? 
But tills kinetic theory of matter is a dream, and can be 
nothing else, until it can explain chemical affinity, elec- 
tricity, magnetism, gravitation, and the inertia of masses 
(that is, crowds of vortices). 

Le Sage's theory might easily give an explanation of gra- 
vity and of its relation io inertia of masses, on the vortex 
theory, were it not for the essential allotropy of crystals, 
and the seemingly perfect isotropy of gravity. No finger 
post poiniing toward a way that can possibly lead to a sur- 
mounting of this difficulty, or a turning of its flank, has 



been discovered, or imagined as discoverable. Belief that 
no other theory of matter is possible is the only ground for 
anticipating that there is in store for the world another 
beautiful hook to be called "Elasticity a Mode of Mo- 
tion." 

1^ < » > * 

Drawings of W^asblngton mouument memorials. 

A series of drawings of the various memorial stones con- 
tributed to the Washington Monument at Washington, was 
made thirty-one years ago, during leisure intervals, by Roge»' 
Williams Wilcox, then a young patent-model draughtsman. 
He died the following year; but his sketches were carefully 
treasured by his mother; and now in her old age they have 
been purchased by the Monument Association. 

The stones form the inner walls of the memorial chamber 
in the base of the great monument. Many of the stones are 
of costly character, with highly wrought emblems and in- 
scriptions upon them. The drawings are of especial value, 
because they represent the individual stones as they appeared 
soon after arrival in Washington, and before they were set 
up within the monument. 



FOBCEIAIN UBN. 

Nothing is more beautiful than some of the richly orna- 
mented pieces ofpotteryturnedoutof the factory at Sevres. 
The engraving shows a fine specimen of Sevres porcelain 




PORCELAIN URN FROM KENSINGTON MUSEUM, 



preserved at the Kensington Museum. It is remarkable for 
the elaborateness of its design and the delicacy with which 
it is treated in every part. 

< I « I » 

stress and Strain. 
At a recent meeting of the Royal Society, a paper on 
" The Influence of Stress and Strain on the Action of Phy- 
sical Forces," was read by Prof. W. Grylls Adams, M.A., 
F.R.S. It was Part I., and related to elasticity: " Young's 
Modulus." A large number of experiments with different 
loads were made, and after many unsuccessful attempts to 
account for certain discrepancies which could not be ex- 
plained away as errors of observation, the following facts 
were elicited : 

1. After a wire has suffered permanent extension, the 
temporary elongation which can be produced by any load 
becomes less as the interval between the period of perma- 
nent extension and that of applying the load becomes 
greater. 

2. This increase- of elasticity is greater in proportion for 
large loads than for small ones. 

3. The increase of elasticity takes place whether the wire 
be allowed to remain loaded or unloaded between the 
period of permanent exten.sion and that of the testing for 
the elasticity. 

4. The rate of increase of elasticity varies considerably 



with different metals; with some the maximum elasticity is 
apparently attained in a few minutes and with others not 
till some days have elapsed, iron and steel being in this last 
respect very remarkable. 

5. The elasticity can also be increased hy heavily loading 
and unloading several times, the rate of increase diminishing 
with each loading and unloading. 

6. A departure from " Hooke's law " more or less decided 
always attends recent permanent extension, even when the 
weights employed to test the ela.'^ticity do not exceed one- 
tenth of the breaking weight. 

7. This departure is diminished very noticeably in the 
case of iron, and much less so in the case of other metals, 
by allowing the wire to rest for some time either loaded or 
unloaded; it is also diminished by repeated loading and 
unloading. 

The effect of permanent extension on the value of 

" Young's modulus '' was tried according to the direct 

method for iron and copper, and indirectly for most of 

the metals. 

* <»> » 

Steam Whistles In a Fog— Curious Pbenomena. 

Captain Shirley, of the steamer City of Lawrence, of the 
Norwich and New York Transportation Company's line, 
reports a strange phenomenfm on the Sound during foggy 
nights, which is worthy the investigation of scientific men. 
He says that when the steamer City of Law- 
rence was three or four miles east of Strat- 
ford Shoals light, on the night of the 12th 
May, he heard a whistle which sounded off 
the starboard bow. He blew the whistle of 
his boat several times, giving two blasts each 
time, but could get no reply. He stopped his 
boat, blew three whistles, and was delayed 
some three minutes, when the steamer State 
of New York suddenly appeared, blew two 
whistles, and passed him on the left. On the 
same night, when near Faulkner's Island, the 
State of New York whistled to the north of 
the Lawrence, She blew two whistles, and 
the New York returned one blast, and she 
passed to the southward. Capt. Shirley did 
not hear her whistle from the time that he 
heard her first blast until she passed him. 
Whistles were heard to the eastward, but not 
to the westward that night. 

Sunday night, when the Lawrence was two 
miles from Bartlett Reef lifeboat, the bell 
was heard plainly, but when the Lawrence 
had got within a mile of the lifeboat they 
lost the sound until within an eighth of a 
mile of it, when they saw the glimmer of the 
light. The same phenomenon occurred off 
the Cornfield light. 

The waterwas calm, and a light northeasterly 
breeze was blowing. When off Huntington, 
on the same night. Captain Shirley heard a 
whistle blow four or five times. It then grew 
fainter and fainter, until it could be no longer 
heard. He thought that it was a steamer 
going away from him. After running for 
two or three minutes, he heard a whistle close 
ahead on the starboard bow. The Lawrence 
blew three whistles and backed, and had to 
hail a large -tug with barges in tow to leave 
their helm to their starboard to prevent a 
collision. The tug passed the Lawrence with 
but ten feet of lee room. Capt. Mott, an old 
Sound navigator, remembers the occurrence 
of similar phenomena on the night of the 
collision between thesieamers Stonington and 
Narragansett, in June, 1880. 

Why the sound of whistles is not conveyed 
as well on a foggy night as on a clear one is 
a problem to be solved. It cannot be attri- 
buted to head winds or heavy seas, for the 
sea was calm and the air almost motionless. 
The signals at Huntington and Execution lights have been 
heard over fifteen miles against a northeast gale. The navi- 
gators of the Sound are anxious to have the phenomena 
explained. — Norwich {Conn.) Bulutin. 



Elevate I Riillrnads. 

Elevated railroads are now entitled to rank among Ameri- 
can institutions, and in the future will call for a large con- 
sumption of iron. There are, according- to the Iron Age, 
three schemes of thiscliaracler under di.scussion in St. Louis, 
and the only question is which shall be adopted. Philadel- 
phia is making good progress in following the example of 
New York. Brooklyn encounters an obstacle, partly arising 
from the configuration of the surface, which favors the con- 
struction of tunnels, but the city is in desperate need of some 
form of rapid transportation. Boston hesitates, apparently 
on account of objections to architectural disfigurement. 
But elevated railroads in all our large cities is only a ques- 
tion of time for while individual pieces of property may be 
injured by their propinquity, millions are added to the aggre- 
gate assessable value, and their convenience is beyond cal- 
culation. 

The latest phase in New York is the employment of ele- 
vated roads for the transportation of freight. By no other 
method yet contrived can the jam of vehicles on our water 
front be relieved. 
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Oamsee'N Zeromotor. 

To /he Editor of the Scientific American : 

Having some few years ago, in coniuDCtion with Mr. Max- 
well Lyte, F.C.S., made some experiments witli liquid anhy- 
drous ammonia as a motive power, I ask leave to make 
some remarks on Professor Gamgee's proposed engine; for 
it seems to me that both he and his critics have failed so far 
to put the matter in its true light. 

You correctly state in your article of the 14th ult., that 
his engine is analogous to a steam engine which should ex- 
haust into its own boiler. But it would be incorrect to say 
that such an engine would not work. An engine with a 
surface condenser, from which it draws the feed water for 
its boiler, does in fact exhaust into its own boiler. In sucli 
an engine heat is first introduced into the water from the 
heated gases in the fire box and tubes; and after the steam 
has done its work in the cylinder, it is condensed through 
the abstraction of heat by a stream of cold water. But tlie 
heat introduced in the boiler is found to be in excess of that 
abstracted in the condenser by an amount directly propor- 
tional to the work done by the steam in the cylinder. Con- 
sequently a certain amount of condensation has taken place 
before the steam enters the condenser. 

In Professor Gamgee's proposed engine, atmospheric air 
or water at the same temperature is to be used as the heat- 
ing medium, as the liquid in the generator is boiling at a 
much lower temperature. There is no condenser, or, as 
Professor Newcomb puts it, "there is no external source of 
cold." There, is, however, an abstraction of heat due to 
the work done in the cylinder, and to this extent a partial 
condensation of tlie vapors, the volume of which, at the 
initial pressure, being thus reduced, a smaller mass of vapor 
at the initial pressure and temperature will suffice to force it 
back into the generator. The balance of a mass of vapor 
equal to the original mass is then available to do a certain 
aiiiount of outside work. The heat lost in the cylinder is 
to bo replaced in the generator, as above stated. 

It is, then, still the old story of the "conservation of 
energy;" and, theoretically, such an engine, after making its 
first stroke, ought not, as said by Professor Newcomb, to 
stop; but. If its parts are all properly proportioned, the 
cylinder and pipes perfectly non-heat-conducting, and the 
temperature of the air remain constant, it ought to go on 
continuously, doing a given duty. 

But when we consider it from a practical point of view, 
we find, first, that a colossal engine will be required to do a 
very small amount of work. 

In a condensing steam engine there is a difference of 
about 1,000 degrees (Fahr.) of heat between the steam issu- 
ing from the boiler and the water returning to it. On the 
other hand, in Professor Gamgee's engine, this diflference 
will not exceed 60 degrees. There is no advantage to be 
gained by working with high ratios of expansion in this 
engine, as the heat converted into energy during the expan- 
sion will be restored during recompression. Without going 
into tlie question of the relative specific heats of water and 
ammonia, we may say roughly that, for the two engines to 
indicate the same power when working at the same number 
of revolutions, they must have cylinder capacities in Inverse 
proportion to the above differences of heat respectively. 
Again, in the steam engine the difference of temperature 
between the gases in the fire box and the water in the boiler 
is about 2,000 degrees (Fahr.). In Professor Gamgee's en- 
gine, if a pressure of 100 pounds per square inch is to be 
maintained, the difference of temperature between the heat- 
m% medium and the contents of the generator cannot exceed 
GO degrees. We shall not be far wrong in saying that the 
heating suifaces of the two engines must be in inverse pro- 
portion to these differences of temperature respectively. If 
Professor Gamgee employ a continuous stream of water as 
his heating medium instead of air, his heating surface may 
probably be reduced to one-quarter tliat required for air; 
but then he is dependent for his streani of water on some 
force external to his engine, and which might probably be 
more usefully employed. 

It is scarcely worth while going into any more practical 
objections to his engine, such as the loss of power through 
priming, leakage, and heat conduction through the parts of 
the engine, and many other points. I will only point out 
that a considerable amount of some form of energy will 
have to be employed to produce the anhydrous liquid 
ammonia, a great deal of which energy will be lost for any 
useful purpose in the shape of heat dissipated iu the air, or 
perhaps a stream of water produced for the purpose. His 
engine will have to do, in order to pay for this, a very much 
greater quantity of useful work than I believe will ever be 
got out of it; for I doubt very much myself if it will even 
overcome its own internal friction. 

Valentine G. Bell, M.I.C.E., 

Chief Resident Engineer, Jamaica Government Railways. 

Kingston, June 4, 1881. 



their poison but cool injections. Every few weeks they 
produce diarrhea, and the visible surface of my outflow 
will give fifty to the square inch, to say nothing of the mil- 
lions out of sight. After these liberal outflows there is a 
s/ior< relief , but only short. We wish to know: 

1. Where is their original home ? 

2. How do they enter our body 1 
8. How many days' incubation ? 

4. How many days' life ? 

5. Are not the eggs laid Inside as well as outside the 
bowels ? 

6. Is it certain that they occupy only about five inches of 
the rectum ? 

7. How to be rid of the few left for seed after every loose 
ness ? 

8. If derived from food, why all persons are not Infected? 
Please let these eight questions be answered, and oblige, 

yours faithfully. An Old Subscriber. 

Boston, June 6, 1881. 



Reply. 

To the Editor of the Scientific American : 

I take great pleasure in giving your correspondent the 
benefit of a protracted investigation of pin worms, which 

resulted in their complete and permanent extermination in 'that within a year there is no disease about which so much 
the case in which I was immediately interested. j 1,^3 been learned, and which is so perfectly curable. It is a 

Like all the myriad parasites which afflict humanity, the j disease of the nervous system, mainly of the biain and spinal 



AGSICULTUS&L INVENTIONS. 

Messrs. August W. Brenner and James Fraser, of Cole- 
man, Texas, have patented an improvement in cultivators 
for cultivating stubble, sugar cane, cotton, corn, and other 
plants planted in rows or drills, which will remove the soil 
from the sides of the rows without injuring the roots, and 
will throw soil around the plants. 

Mr. Nelson Dulaney, of Lynnville, 111., has patented a 
sulky cultivator, so constructed that the plows can be readily 
adjusted to throw the soil toward or from the plants, and so 
that the inner plows can be guided along crooked rows to 
avoid irregular hills. 



Cure tor Sea-Sickness. 

As "all the world and his wife" seem to be going to 
Europe this summer, sea-sickness and its cure is one of 
the most general if not the most popular topics for talk. 
Three New York doctors were recently interviewed upon 
the subject. The Brooklyn Eagle thus summarizes their 
opinion. One said there is only one one remedy for it — to 
stay ashore. But he subsequently admitted that that is not 
a complete remedy, for he added that land-sickness, caused 
by riding backward and in railway cars, is the same as sea- 
sickness. But another doctor. Dr. George M. Beard, says 



pin worm probably came to man by migration from some 
of his poorer relations of the strictly animal world; it is not 
reasonable to suppose that Adam had them all. 

It is commonly held that transmission is now made by the 
mouth, the eggs being taken in water or on infected food 
handled by pei'sons afflicted with worms. 



cord, comes from a series of mild concussions, and pi-oduces, 
by sympathy, disorder of the stomach. The remedy is bro- 
mide of sodium, taken three times a day a few days before 
embarking, and kept up at sea until the danger is passed. 
It renders the system less susceptible to the disturbances 
caused by the movements of the ship. The drug must be 



The eggs have been found under the finger nails of chil- | taken intelligently and on consultation with a physician, 
dren and others troubled with pin worms. It is also on d^ Hammond says that in his own case he has found t.:n or 
record that the worms have been found in the intestines of fifteen drops of chloroform on lump sugar and the use of 
infants dead in utero, indicating either spontaneous genera- bromide of potassium beneficial. All three doctors agreed 
tion or the circulation of the eggs in the blood of the that there is no benefit to be derived from sea-sickness except 
mother. for those who are in the habit of eating too much. And if 

The period of incubation is uncertain, probably three or people are " the better for it," it is because the sea makes 
four days, as it takes about a week for the intestinal tract to : them better in spite of sea-sickness. "No more benefit can 



become infested after a thorough evacuation of its contents. 

The belief that the worms inhabit the rectum only is a 
mistake. The breeding place of the pest is the csecum, 
whence the worms descend or are involuntarily carried to 
the lower bowels and rectum. For this reason ordinary 
injections and medicines taken by the mouth afford only 
temporary relief. To exterminate the pest they must be 
reached (and the females killed) in the csecum, particularly 
in that portion not purged when the intestinal tract is 
cleared in the ordinary way. 

The simplest means of killing the worms the writer dis- 
covered by experiment to be by their immersion in fure 
water. Used to the denser secretions of the intestinal tract, 
the worms ab.sorb water by endosmosis until they burst. 
Hence the rational and effective remedy by drowning the 
pests with copious injections of tepid water after the intes- 
tinal tract has been thoroughly washed out, the injections 
being ample enough to surely flood the caecum. 



be derived from it than from an attack of typlioid fever," 
says Dr. Beard, If, therefore, it can be prevented without 
causing any other or any greater harm to the system, people 
are entitled to the full benefit of remedies thai are really 
such. 



The Registration of Plumbers. 

A bill for the registration of plumbers and the supervision 
of all plumbing work by the Health Departments of New 
York and Brooklyn has been passed by the Legislature at 
Albany and approved by the Governor. The law with regard 
to registration will go into effect next March; the more im- 
portant provisions take effect immediately. 

The following rules, drawn up by the New York Board of 
Health, after consultation with intelligent plumbers and sani- 
tary engineers, will probably be substantially adopted under 
the new law : 

" When the [plumbing] work is completed and before it 
The injection should be made while the patient is lying on ' is covered from view the Board of Health is to be notified, 
the back; perhaps most comfortably and effectively while I that it may send inspectors, upon whose report the board 
lying in the bath. It is best not to depend upon a single : will act upon its final approval, 

irrigation of the caecum, as some worms may escape in folds I " All materials to be of good quality and free from defects; 
of the lining, or eggs enough may be left to perpetuate the the work to be executed in a thorough and proper manner, 
pest. A second flooding should be resorted to in three or \ "All the plumbing in the house so placed as to be readily 
four days, and to make assurance doubly sure, the flooding ! inspected. 

may be repeated once a week for several weeks. With , " Every soil-pipe and waste-pipe of iron, and extending 
patience and care a perfect and permanent cure can be j through and at least two feet above thereof, of undiminished 
effected. If your correspondent's physician finds nothing ' size. 

to render the treatment suggested inadvisable in his case, he j "No traps on vertical soil-pipes or vertical waste-pipes, 
can count on certain and immediate relief. Respectfully, ! "The house drain of iron, with a fall of at least half an 

Experience. inch to the foot, and provided with a proper trap near the 

= : : : - = r=::^ - - ^ir^^j^::^ ! street, and with an inlet for fresh air just inside the trap. It 

-Worms 300 Feet Under Ground. 'should run along the cellar wall, and never be hidden under 

The Gold Hill (Nevada) JTews reports the discovery of a 1 ground, 
queer species of worms in the face of the Lord Lome mine, I " These iron pipes to be sound, free from holes, and of a 
near Lower Gold Hill. The worms occur in a solid stratum , uniform thickness of not less than one eighth of an inch for 
of stiff clay, 700 feet fiom the mouth of the tunnel, and 300 a diameter of two, three, or four inches, or five thirty -seconds 
feet below the surface "f the earth, amid the vein matter of ' of an inch for a diameter of five or six inches. Before they 
that portion of the Comstock. Superintendent McDougs.1 are connected they should be thoroughly coated inside and 
found quite a number of them by soaking and washing the outside with coal-tar pitch, applied hot, or with some other 
clay, and they are no defunct relics of antediluvian times, equivalent substance. 



but are all alive and kicking, incredible as it may appear. 
These queer little subterranean worms are about three-quar- 
ters of an inch long by about an eighth of an inch in diame 
ter, short and thick, resembling some species of grub. 
Each is incased ill a very neat little shell of silicioas m.ite- 
rial, corrugated and firm, of a bluish cast, like silver ore, 
with small round spo;s, having a metallic luster. At his 



" All joints in the soil-pipes and waste-pipes so calked 
with lead, or with cement made of iron filings and sal 
ammoniac, as to make them impermeable to gases. 

"When lead pipe or trap is connected with an iron pipe, 
the joint should be made through a metallic sleeve or fer- 
rule, and calked with lead. 

" Every sink, every basin, every watercloset, and every 



forward end appears a vicious-looking little head, and six j tub or set of tubs .separately and properly trapped. 



Fin \rorms, and How to Get Rid of Them. 

To the Editor of the Scientifle American : 

It is exceedingly desirable that people should know more 
of the history of Ascaris vermicularis (pin worm). Encyclo- 
pedias give everything about them excepting what we ought 
to know, even the pictures. Please give us a paper on the 
subject, not for scienti.sts, but for parents, I am a man 60 
years old, and shall die of them. I know of no relief for 



legs or feelers capable of being easily folded when he draws 
back into his shell. On top of his head is a small helmet or 
cover, of the same material as the shell, so that when he 
hauls in for a snooze or self -protection his top-piece or hel- 
met just closes the hole nicely. Why this hard shell cover- 
ing or protective armor, or how it is that these very peculiar 



"All traps ventilated by a special pipe extending above 
the roof. 

"Every 'safe' under a basin, refrigerator, or other fixture, 
drained by a special pipe not directly connected with any 
waste-pipe, drain, or sewer. 

"Every watercloset supplied with water from a special 



worms are found alive at such a depth in virgin ground, is cistern, and not by direct connection with the Croton sup- 
not easy of explanation. Their presence can be accounted ply. 

for on the score of some deep crack or disturbance of the " No overflow pipe from a cistern to bedirectly connected 

earth at some time, yet what they are doing there and wha with any soil-pipe, waste-pipe, or drain. 



supports them is a mystery, for the clay is no way rich, 
though it is wormy. They certainly are agreatnatural ctiri- 
osity. 



"When the pressure of the Croton is not sufficient to sup- 
ply the cistern a pump should be provided. 
"Ho cisterB for drinking water to be lined with lead." 



)1881 SCIENTIFIC AMERICIAN, INC 



July 2, 1881.] 



^titniiiU %mttUM. 



THE PROSPECTS AND PRESENT STATE OF PHOTO- 
GRAPHY IN NATURAL COLORS. 

IN TWO CHAPTERS. 
I. 

From the fact that the production of photographs in 
natural colors has twice within the past few weeks been 
brought forward with some degree of prominence, once at a 
meeting of the Polytechnic Section of the American Insti- 



it becomes a red color. It is now sensitive, and becomes 
readily impressed with all the colors. There is reason for 
believing, although such fact has never been published, that 
by this method were prepared the plates upon which Bec- 
querel produced his famous photographs of the spectrum 
showing the colors. When paper or glass plates are em- 
ployed instead of the silvered copper the methods by which 
they are prepared ar-e analogous to those described, at least 



tute, and also at the last meeting of the Association of , in principle. A sheet of subchlorized paper having been 



Operative Photographers of New York, a brief glance at 
the nature, modes, and prospects of heliochromy may be 
useful. Already photographs are taken on plates prepared 
by modem processes possessing such sensitiveness as to 
enable one to depict the action of the horse's foot in trot- 
ting, or, as was shown at the recent fair of the above insti- 
tute, the swift steamboat arrested as it dashes at full speed 
across the line of vision of the camera. It only now remains 
that the splendid discovery of photography be crowned by 
the further discovery of the means of obtaining pictures 
possessing all the colors of nature, and by means so simple 
and certain as to be within the compass of the powers of the 
average operator. 

The fact that several wise men, who have been imper- 
fectly acquainted with the subject, have shaken their heads 



floated upon a solution of bichromate of potash, chloride of 
potassium, and sulphate of copper, and then dried in a 
darkened room, is now ready for exposure. In one experi- 
ment made it required an exposure under a painted magic 
lantern slide for a quarter of an hour to print the color.?, on 
which occasion it was noticeable how much sooner the reds 
printed than the blues. Modifications of this method of 
preparing paper, involving the employment of nitrate of 
mercury, with tlie subsequent use of chlorate of potash and 
dilute sulphuric acid, have yielded paper so sensitive as to 
receive impressions in less than a minute. When glass or 
porcelain are used instead of paper, a film of collodion 
should be the medium in which to form the sensitive sub- 
chloride of silver, a process now easy of accomplishment. 
When making some experiments under the direction of 



at the idea of its being possible to produce photographs M. Chevreul, M. Niepce de St. Victor, who tried his helio 
having the colors of nature, need not greatly distress the ex- chromic experiments on a large doll bedecked with jewels 
perimentalist. What scathing contempt was hurled by the and resplendent with colored silk, made the remarkable 
College of Physicians at the Lead of the discoverer of the discovery that black is not the mere absence of light, but is 
circulation of the blood when he announced the fact! With entitled to be considered a color of itself, and has a special 
what keen point did the far-seeing Sir Walter Scott ridicule chemical action of its own. The color of the sensitive plate 
the idea of a street being liglited by gas! Who is unaware was violet, and on this the camera impressed all the colors 
of the pity expressed for the mental condition of those who 
proposed ocean .steam navigation, communication by tele- 
graph, and indeed nearly every startling advance in the 
applications of science? Even the unreasoning bigotry dis- 
played by the British Parliament when George Stephenson 
advocated railway traveling by steam, was insufficient to 
prevent his gifted son, Robert Stephenson, from ridiculing 
the French project of the now accomplished Suez Canal; 
while in the science of photography the late Sir David 
Brewster often declared the impossibility of producing an 
accurate photograph unless by a lens the size of that of the 
human eye. The true investigator, while not ignoring past 
experience, must march beyond it. 

It is a fact, to which some of the earlier volumes of the 
Scientific Ambrican bear attestation, that photographs 
bearing the colors of nature have been taken, and this not 
by a happy accident, but by design. The beaten tracks in 
photographic chemical routine must be departed from to 
secure an end, in the accomplishment of which certain well 
accredited laws of physical science are overridden; for, as 
was remarked by a speaker at one of the meetings alluded 
to, heliochromic chemistry recognizes an entire change in 
the relative activity of the various colors of the spectrum. 
Blue or violet light, which in ordinary photography ia 
synonymous with white in its actinic power, here acts in 
the most laggard manner, while the comparatively non- 
chemical red light, which produces so little change upon 
the sensitive plates in common use, here acts in the most 
energetic manner. 

Two objections may reasonably be urged against such 
examples of heliochromy as up to the present time have 
been produced: It is an exceedingly difficult matter to fix 



of the doll, including white; but, as the blacks had also 
been impressed as black, it led to this experiment: A hol- 
low tube, black from the absence of light, was presented to 
the camera, together with another article of a definite black 
color, with this result, that the former was represented by 
an unaltered state of the original violet color of the surface, 
while in the latter case a very deep black resulted. The 
philosophy of or deductions from this singular discovery do 
not now claim our attention. 

If the present state of photography in colors by natural 
or chemical means is unsatisfactory, not so is that by arti- 
ficial pigments, applied, however, by the agency of light 
itself. This phase of heliochromy will be treated in an- 
other article. 

m I m I m 

Completion of tbe Eddystone Iilglitbouse. 

Within anothermonth or so — muchearlierlhan was origin- 
ally anticipated — the actual building of the new Eddystone 
Lighthouse, so far as the masonry is concerned, will be com- 
pleted, and the work of furnishing it with the lighting appa- 
ratus will then speedily begin. The whole of the stonework 
of the lighthouse is in fact not merely constructed, but in the 
hands of the actual builders, whosework consists in convey- 
ing the already prepared blocks to the reef, and fitting them . 
in their places there. The contract for the provision of the 
stone for the construction of the lighthouse was, it will be 
remembered, taken by Messrs. Hugh Shearer & Co., of 21 . 
Great George street, Westminster, the owners of the De Lank 
granite quarries near Wadebridge, and of granite quarrying 
rights away to Rough Tor, over an area of something like 
twenty square miles. The stones have been wrought in a 



yard at Wadebridge, where every one of 2,200 of which the i 
the colors when once obtained; and when so fixed the colors lighthouse is composed — they weigh in all 6,000 tons— has 



are sadly deficient in beauty and brilliancy. True, they 
are sufficiently pronounced to render it easy to distinguish 
the colors from each other, but they are yet far from being 
able to satisfy the requirements of a utilitarian age. Their 
production is a scientific, but not yet a commercial fact. 
Owing, perhaps, to some imaginary innate difficulty in the 
operations, or pos.=ibly to a want of faith in ultimate suc- 
cess, tile laborers in this field are indeed few, the progress 
being commensurate. The whole superstructure of helio- 
chromy rests as yet upon the foundations laid in 1839 by tbe 
late Sir John Herschel, who observed that paper sensitized 
by chloride of silver and darkened by exposure to light was 
then in a condition to reproduce certain colors when again 



been brought to the precise dimensions required and fitted to 
a hair's breadth, the whole of the structure being built up 
.section by section preparatory to its shipment. This work 
has now been brought to a close by Messrs. Shearer & Co. 
six months before the expiration of the time allotted in their 
contract, and the last stone of the outward curve of the top 
gallery was dropped into its place in the presence of Mr. 
Douglass, the engineer of the work, who heartily congratu- 
lated Mr. Shearer upon the style in which the contract had 
been executed. 

The completion of the work by the present date is a mat- 
ter of great importance, as it saves very much more time in 
the erection than the six months gained on the contract, in 



exposed to the action of light under pieces of glass of vari- ! consequence of the early period of the season, which will 
ous colors. From his experiments he was led to declare his ' enable the fitting of the lantern, and is to be proceeded wiih 
belief that photography in natural colors might reasonably I almost at once. The lighthouses of the Great and Little 
1)6 expected to be brought within the range of accomplish- j Basses, Ceylon — executed at the Dalbeattie granite quarries 
ment. of Messrs. Shearer, Field & Co. — were also carried out much 

For the guidance of those readers who may feel desirous to the satisfaction of all concerned, as in the present instance 
of instituting researches in this dire^^tion, we shall give out ' well within the time named in the contract. The stones 
lines of the most successful methods by which experiment- [for the Eddystone have, of course, varied somewhat in size, 
alists have worked. A polished plate of silvered copper, as i but those of the base maybe cited as fair examples, and they 
used for daguerreotype, is immersed in a mixture of one j are each 6 feet 6 inches deep, 2 feet thick, and 3 feet 10 
part of sulphate of coppar, two parts of common salt, and j inches on their outer circumference. — Building News. 
five of water, three ounces of which, together with a like 



quantity of a saturated solution of common salt, are diluted 
with eighteen ounces of water. It will be perceived that 



Important Pbotosrapblc Discovery. 

At the meeting of the Photographic Society of Great 



bichloride of copper and sulphate of soda are formed by the ' Britain, London, May 10, Mr, Warnerke proceeded to give 
mixture of these substances. Into this bath the plate when ] the details of a new discovery he had made respecting the 
immersed is rapidly coated with a violet subchloride, and j action of pyrogallic acid on gelatin o-bromide. This dis- 
this, after washing and drying, is all the preparation the I covery consisted in the fact that a gelatine plate submitted 
plate requires to enable it to receive the colors of nature. ' to pyrogallic acid became insoluble in those parts acted 
Another method of preparing silvered plates consists in upon by light, exactly in the same way as gelatine acted 
attaching one to the positive pole of a galvanic battery, a : upon by chrome salts, the insolubility being in proportion 
piece of platinum foil to the negative pole, and then im- ' to the amount of light and the thickness of the gelatine, 
mersing in greatly dihited muriatic acid. In thecour.se of This property Mr. Warnerke proposes to utilize in various 
a minute it will pass through several .stages of coloration, ways. The drawback in the ordinary gelatine process being 
including yellow, blue, green, rose, and violet, at which last jthat, unless the exposure is very accurately timed, there is 
jt must be removed, washed, dried, and heated slightly till considerable danger of overexposure, and intensificatiou 



being very difficult, pictures by the gelatine process are 
often inferior to those by collodion. By the new process he 
was, however, able not only to intensify, but also to over- 
come the drawbacks arising from overexposure. The latter 
he effected by using the emulsion on paper. He had found 
that no matter how much the paper was overexposed, the 
picture, provided the developer was restrained sutflcienlly, 
was not injured, while in the case of the emulsion on glass, 
there was not only halation of the image, but a reversal 
also. The transfer of the image from paper on to the glass 
is very easy. The paper is immersed in water, and placed 
in contact with a glass plate. The superfluous moisture 
beingremovedby asqueegee, the papermay then be stripped 
off, leaving the gelatine on the glass. Hot water is then 
applied, which dissolves all the gelatine not acted on by 
light, and the image is left upon the glass in relief. Inten- 
sification Mr. Warnerke cffect(:d' by mixing with the emul- 
sion a non-actinic coloring matter, and which is not affected 

, by silver. Aniline colors he had found answered the pur- 
pose, and in this way special emulsion for special purposes 
could be prepared. This method of preparation he thought 
would be especially suitable for magic lantein slides. Mr. 
"Warnerke claimed that by his discovery relief could be 
obtained far more easily than by the ordinary liichromatized 
gelatine, and therefore it was especially suitable for the 

^ Woodbury type process. By mixing emery powder with the 
emulsion it was rendered fit for engraving purposes, and by 
a combination with vitrified colors the image could be burnt 
in, and being so adapted for enamels. By using a suitable 
emulsion, however, so little gelatine could be employed as 
to obviate all difficulty in carbonizing. The process could 
also be adapted for collotype printing. 

I In the course of his remarks, Mr. Warnerke demonstrated 
the removal of a gelatine picture produced by his method 
from paper to glass, and showed that the mere immersion 

' and washing in hot water fixed the picture by the dissolving 
of the gelatine unacted upon by light, which thus carried 

' away the unchanged bromide of silver. 

In conclusion, Mr. Warnerke stated that the sen.'itive 

; paper could be used in the camera in lengths, wound on 

j rollers, and exhibited a slide which he had made for the 

purpose. 

< I > > » ■ 

MISCELLANEOUS INVENTIONS. 

An improved ice house door fastener has been patented by 
Mr. Francis Keil, of New York city. The invention con- 
sists in a novel combination of latching and locking me- 
chanism, arnd the combination therewith of mechanism for 
wedging the door to its seat. 

An improved gate, which can be conveniently opened 
from a vehicle, has been patented by Mr. Henry Salisbury, 
of Newburg, N. Y. The gate consists of a series of hori- 
zontal rails or slats pivoted to end uprights, the inner one 
of which is hinged to a post, and has a beam pivoted to its- 
upper end, the outer end of which beam is connected with 
the outer end of the gate by a pivoted rod, and the inner 
end of this beam is provided with a weighted roller and 
suitable stops, so that when a rope is pulled the latches will 
be raised, the inner end of the beam will be raised, and the 
weighted pulley will roll to the end of the beam, thereby 
raising the outer end of the gate, which can be swung open 
by pulling on the rope. 

A simple, inexpensive, and efficient reflector, which may 
be readily applied to ordinary lamps or lanterns, and as 
readily detached when not desired, has been patented by 
Mr. Henry E. Haley, of Monroe, Me. 

Mr. Henry W. Mattick, of Lawrenceburg, Ind., has pa- 
tented a composition for filling the pores of wood, consist- 
ing of gum shellac cut in alcohol, kauri gum, spirits of tur- 
pentine, drying oil, raw linseed oil, and red lead. 

An improved bail fastener, patented by Mr. John A. 
Marston, of Centre Sandwich, N. H., consists in combining 
with a splint basket and bail a metallic strip clasped about 
the bail, and having both ends then passed between two 
splints and bent divergently over them. 

An improved corset has been patented by Imogeue E. 
Banker, of Brooklyn, N. Y. The object of this invention 
is to furnish corsets that will give proper shape and can be 
worn without discomfort, and to dispense with paddings 
and other devices used to give form to ill-shaped persons. 

Neckties and scarfs, as usually worn, are pinned to the 
collar, so as to be retained in place. Mr. Myer Hellman, of 
New York city, has patented an improved device, which is 
a substitute for pins for accomplishing the same object, and 
has the additional advantage of being more convenient in 
use, always at hand, and allowing adjustment after the col- 
lar and neckviear are put on the person. 

A head rest, which can be folded compactly for transport- 
ation, and can be erected in a short time, has been patented 
by Mr. Heinrich Strauss, of Nuremberg, Germany. The 
head rest is formed of a sheet or piece of fabric attached to 
a frame, which is so constructed that the sheet is held in- 
clined, and its tension can be regulated at will. 

An improved totd for handling, opening, closing, and 
scraping boxes, barrels, bales, etc., has been patented by 
Mr. William H, Bickelhaupt, of New York city. Tlie in 
vention consists in a hook attached to a transverse handle, 
with a hammer head at one end and a claw at the other end, 
the hook being provided with a scraping knife projecting in 
the opposite direction of the hook. 

Mr. Jean Escoubes, of New York city, has patented an 
improved shutter bower, in which a curved bar is used in 
combination with a catch. 
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An improvement in end gates for wagons has been pa- 
tented by Mr. Mattbew F. Allen, of Nashville, Tenn. The 
object of this invention is to facilitate removing the end gate 
of wagons for tlie purpose of discharging the load without 
removing either of the body rods. It consists in an end gate 
provided at one end with a sliding piece pressed outward by 
suitalile springs, and provided with a hasp or handle, by 
means of which it can be withdrawn from between two 
cleats of the side of the wagon, so that the end gate is short- 
ened sufficiently to be withdrawn from between the sides 
of the wagon. 

An improvement in sewing machines has been patented 
by Messrs. William Q. Wilson, George S. Jjarling, and 
Henry Wulff, of Chicago, III, assignors to Wilson Sewing 
Machifie Company, of same place. The improvement re- 
lates to sewing machines of the class using oscillating shut- 
tles; and it consists in certain novel features of construc- 
tion that cannot bo clearly described without engravings. 

An improved mechanical movement has been patented by 
Mr. Joseph Harris, Jr., of Boston, Mass. This invention is 
an improvement upon the machine for changing a recipro- 
cating into a rotary motion, described in letters patent num- 
bered 7,902, which were granted to the same inventor Janu- 
ary 14, 1851. 

An improved spindle and bolster, in which the spindle is 
firmly supported, and, with its attached whirl, can be con- 
veniently detached from the bolster when required, has been 
patented by Messrs. Joseph Duffy and Henry Whorwell, of 
Paterson, N. J. The spindle is constructed with oil cham- 
bers that facilitate the lubrication of the spindle bearings. 

An improved machine for revolving cans in solder has 
been patented by Mr. David Klump, of Moorestown, N. J. 
The invention consists in a ring provided with set screws 
for securing it to a lire pot, and also provided with a slotted 
arm having the baseplate of a perforated upright secured to 
it adjustably by a set screw, a standard secured adjustably 
in the perforated upright by a set screw, and having an ad- 
justable collar clamped to its upper end, and a cylinder 
secured in the said collar and carrying a rotary shaft having 
arms attached to its forward end, and held forward by a 
spiral spring, so that the can will be revolved by rotating 
the shaft. 

A glove fastener, which is durable and effective, and does 
not tear the glove, has been patented by Mr. Joseph Whitby, 
of Yeovil, County of Somerset, England. The invention 
consists in a hollow stud containing a si)ring which projects 
through slots in the sides of the stud and catches on a shoul- 
der of an eyelet as the stud is passed through or into the eye- 
let, thus locking the two together, the eyelet and stud being 
fastened to the opposite lapels of the glove. 

An improvement in stoves has been patented by Mr. Wil- 
liam Clark, of Troy, N. Y. The object of this invention 
is to improve the construction of the stoves for whicli Let- 
ters Patent No. 123,156 were issued to the same inventor 
December 26, 1871, to adapt it for burning bituminous coal, 
and to allow the ashes to be more effectually shaken out of 
the fire box. The Invention consists in constructing the fire 
box with offsets in the upper parts of its sides, and the case 
with openings provided witli dampers in the upper parts of 
its sides through which air can be admitted to the upper 
part of the fire box, to adapt the stove to burn bituminous 
coal, 

Mr. David Untermeyer, of New York city, has patented 
a finger ring so consti'ucted that the shank can be detached 
from the heads and replaced with a larger or smaller shank 
An improved vehicle wheel has been patented by Messrs. 
Charles W. Ball and Thomas Davis, of Macon, 111. The 
invention consists in combining with the spokes of a wheel, 
a tire and metallic felly, forming a T-bar, and spoke sockets 
arranged on both sides of the felly, whereby strength and 
durability are secured to the wheel. 



face of a millstone by being moved over the surface under 
pressure. 

A cheap, durable, and efficient trace holder for harnesses, 
one which will hold the cockeyes in any position on the har- 
ness, and one with which the cockeyes may be engaged and 
di.sengaged without trouble, hasbeen patented by Mr. Volney 
Stepp, of Manhattan, Kan. 

Mr. Philip Thorpe, of New York city, has patented an 
improved pneumatic refuse-conveyer, whereby the refuse of 
the dwellings and the sweepings of the streets of cities may 
be deposited into proper receptacles and released therefrom 
into underground pipes, to beconveyed therein by pneumatic 
pressure to any desired discharging point. 

A cultivator which shall be adapted for cultivating dif- 
ferent kinds of grain, and for use upon stony or stumpy 
ground, has been patented by Mr. Clinton Mendenhall, of 
Martinsburg, W. Va. The invention consists in a wheeled 
frame having lugs and inclines on Its forward end, and a sys- 
tem of levers and shafts, by means of which the plows may 
be lifted out of the ground. 

Mr. Francis B. Snodgrass, of Harrisville, W. Va., has 
patented an improved root-cutting plow, so constructed as 
to rise and pass over obstructions that cannot be cut, and 
which will allow the colter to be adjusted and reversed. 

An improved friction brake has been patented by Mr. 
Abraham O. Frick, of Waynesborough, Pa. This invention 
relates to Improvements upon that form of friction brake in 
which two segmental sections or shoes are made to bear 
against the opposite sides of the periphery of a wheel to 
arrest the movement of the latter. 

Mr. Napoleon Prince, of St. Boniface, Manitoba, Canada, 
has patented a windmill, so constructed that it can he ad- 
justed to run at any desired speed and in either direction, 
which will adjust itself, as the force of the wind varies, so 
as to run at a uniform speed. It can be readily thrown out 
of the wind and can be instantly stopped. 



The Engineer's Inspector. 

In rolling mills and constructive ironworks a familiar and 
well-recognized personage is the engineer's inspector, whose 
duty it Is, or ought to be, to test the manufactured iron, to 
Inspect the quality of material and workmanship throughout 
Its various stages during its progress of manufacture toward 
completion, and to insure their reaching the standard of per- 
fection required. He is considered the bete noir of contract- 
ors, who are obliged, from policy, to hold the candle to 
him, and to adopt all kinds of ingenious devices to keep 
themselves in his good books and favor. Tliere are inspect- 
ors and inspectors, in the same way that there are contract 
specifications and specifications. The Design and Work, 
London, thus classifies these personages: We have the gen- 
tlemanly inspector, whose object and pleasure it is to assist 
the contractor in carrying out the work intrusted to him in 
accordance with the common-sense terms of a fair specifica- 
tion. These gentlemen it is a pleasure to have about a works. 
They practically save the contractor the cost of an additional 
foreman, overlooker, or leading workman. Again, we have 
other inspectors, who are certainly not gentlemen in any 
sense of the term, whose only aim and effort appears to be 
to give the contractor as much trouble as possible, who con- 
tinually interfere in every petty detail, and generally, as they 
say, have their pound of flesh. These men would have the 
conti actor remodel and rearrangehis works to suit their ideas 
and convenience — no two inspectors probably agreeing in 
their requirements, they would have the various operations 
and processes performed at a different time or place to that 
in which the establishment had been accustomed. This class 
of inspectors gives rise to great annoyance among contractors, 
and arouses a great amount of Ill-temper in the workmen. 



who sometimes are irritated so far as to rebel and refuse to 
An improved gate latch has been patented by Mr. Albert work under their inspection. When two or three of this 
L. Grayson, of Rutherfordton, N. C. It consists of a wire type get together over their beer and tobacco, they laugh. 



or rod of iron bent into a square loop, one end of the rod 
being extended to pass through the gate and have a knob or 
other means of turning or swinging the loop for unlocking 
the gate secured to It, the loop being adapted to catch over 
a triangular projection or keeper secured to the gate post. 

A fireplace which will cau.se complete, or nearly complete, 
combustion of the gases and smoke produced by the burning 
fuel, and at the same time radiate the beat in a downward 
direction to heat the lower stratum of air, has been patented 
by Mr. Gerard R. Ricketts, of Quaker Bottom, O. The in- 
vention consists in an Inclined radiator having current or gas 
arresters or deflectors on its front face, one of which may 
have a suitable draught pa.ssage. 

Mr. William Taylor, of Chicago, 111., has patented a device 
by which mops maybe ea.sily and conveniently wrung. The 
invention consists, principally, of two metal skeleton frames 
hinged together, each carrying a roller, one of the frames 



chuckle, and relate anecdotes of how they have done this 
contractor, and made another one pull so much of the work 
to pieces as would satisfy their own sweet will— in fact, they 
appear to glory in the annoyance they cause. 

If any of the foremen or higher officials belonging to the 
works offend one of this class, woe betide the unfortunate 
contractor. They revenge themselves upon the unoffending 
iron. More test pieces must be cut from the largest plates 
and longest angle and T-bars. Everything is rejected or ob- 
jected to, if by any manner a pair of spectacles or a micro- 
scope can be found to reveal a flaw. Kirkaldy's chamber of 
horrors (museum of fractures, as it is euphemistically called) 
is invoked — and you may be sure that this inspector will 
have his pound of flesh, if man ever had it. The contractor 
may use strong language, sigh, or groan, to no effect, as the 
specification has him in a net, when it says, a-; is usually the 
case, that the work is to be done to the satisfaction of the 



being curved to fit the bottom and the edge of the bucket or | engineer or his deputy. 

tub. Another class of inspectors may be termed the uervous 

At. George C. De Lametter, of North Wolcott, N. Y., has i class. These are perhaps more to be pitied than blamed. 



patented an improved apparatus for drying fruit, the object 
of the invention being to obtain sufficient draught of heated 



but they are perhaps more aggravating than any others. 
They cannot make their minds up whether a piece of work 



air without the use of a blower, and to prevent the fruit on [ is good enough for them or not, so they keep pecking it it, 



the upper trays from being sweated by the damp air rising 
from below. 

An improved millstone sharpener hasbeen patented by Mr. 
Patrick Graham, of Stockholm, Sweden. The invention 
consists of one or more toothed disks mounted upon or form- 
ing part of a radial arm connected with the driving spindle, 
to adapt the sharpener to break or sharpen the grinding sur- 



hrst having one part pulled to pieces, and then another, until 
the whole is reduced to its original 3tate oi raw material; 
and then, perhaps Mr. Inspector adds at the last: "Ah, I 
think it would have done, after all ! " 

Another class is that of the thirsty inspectors. These are 
always in a state of chronic thirst, and continualh' throwing 
out hints that " this is a dry shop," or that " it is very hot 



to-day." They expect to be treated on every possible occa- 
sion, and of course, as it is in the power of the inspectors to 
hinder the execution ot work, and cause the contractor extra 
expense, a system ot judicious bribery is adopted toward 
them. In some works a smaU cellaret is kept stocked in the 
inspector's office with his choice liquor. In other casescon- 
stant adjournment is made to the nearest public-house or 
hotel, where the proprietor or his deputy gives him a "skin- 
ful," a tough old drinker being told off for his companion. 
In high-class works a butler is kept, and the inspector is 
dined en regie. In other works a kind of table d'hote is 
served for the chief officials, to which Mr. Inspector is in- 
vited, and it is curious to notice his visits are timed about 
meal times — he accidentally drops :n just about lunch ordin- 
ner time. If late, he comes into the office with "Good 
morning," " How do you do ? " " Oh, I am as hungry as a 
horse !" Or it is, "I have lunched, but I have had no 
whisky." To which the proprietor responds by calling John 
to take Mr. Inspector over the way to lunch. 

Some inspectors require more positive bribery even than 
food and drink, and various devices are resorted to to find out 
the particular sum that is sufficient for the purpose. Numerous 
anecdotes, real and apocryphal, are current in many works. 
Thus we have an Inspector finding fault with the work, when 
the manager comes up, and the conversation takes this line: 
The manager says: " I suppose if I were to put a sovereign 
over each of your eyes you could not see this ?" To which 
the inspector replies: "No, I could not see it; and If you 
were to put another over .my mouth, I could not speak about 
it." Another instance: The proprietor says to the inspector: 
" I say, do you think £200 would plane those edges and 
joints?" To which is replied: "I dare say it would." 
"Well, it's yours if you plane them." "All right," says 
the inspector. It is needless to say the joints and edges were 
never planed. 

A continuous system of judiciousbribery enableslhisclass 
of inspector to save money enough to retire comfortably in 
old age. Many German and French firms, with their usual 
minute accuracy, include in their estimates definite sumsfor 
dinners and presents to the engineers and inspectors, but 
English firms leave these charges to go in with the working 
expenses. It is a difficult thing to know exactly where to 
draw the line between ordinary politeness and hospitality 
and deliberate bribery. 

Another type of inspector is the occasional inspector, who 
is generally a pupil of the engineer. This young gentleman 
looks as if he had just come out of a bandbox. He is got 
up in lavender kid gloves, eyeglass, and clothes of the 
latest fashion; he comes down to the works in style; there 
is no getting over him, in his estimatioTi, although, to judge 
from appearances, his knowledge of iron and steel is of a 
very remote character. He may have heard or read of such 
things, but it is questionable whether he has seen them often 
enough to recognize them without explanation. This type 
of inspector gives rise to much amusement, and affords scope 
for practical jokes and hoaxes of the "verdant green" 
style. 

Many inspectors cannot trust a contractor or any of his 
workmen an inch further than he can see them. He will 
have the plates and bars cut out of the work itself, or have 
the test bars of castings out of the same ladle, and even in 
extreme cases will insist on tlie test bars being cast bodily on 
to the particular casting under inspection. 

As a general rule the lower the status of the inspector the 
more troublesome is he to the contractor. The entiineer, if 
the designer of a structure is satisfied witli a plain, good, sub- 
stantial job, will not ol)ject to the alteration of a section of 
iron, provided there is no loss of strength, nor will he object 
to small defects; but the small inspector is either too ner- 
vous, too particular, or too consequential to consent to any 
such deviation from the drawings and specifications as this. 
We are inclined to think that work is much overinspected at 
the present time, and very much question whether work has 
improved in quality in comparison with the increase of in- 
spection. We don't think many great improvements have 
come from inspectors in the manufacture of iron and steel. 
We may point to two great examples In bridge structures — 
the Menai Tubular Bridge and the ill-fated Tay Bridge. The 
first was erected before the days of rigid inspection and en- 
gineering vagaries, the last was built when the modern sys- 
tem was in full bloom. We may remark that no amount of 
inspection will compensate for errors in design. We are not 
advocating the abolition of the inspector, but the judicious 
use of him, and careful selection of men for the office. Con- 
tractors before tenderingfor work always want to know who 
the inspector is, what sort of a man he is, and to gather some 
information about the Inspection, as so much depends upon 
the individual that it constitutes to them a serious item — in 
fact, it is a question of profit and loss. 

There is too frequently a species of unfairness about the 
drawing up of specifications and the interpretation of their 
clauses by the inspector. Looking at the other side of the 
question, the inspector is placed in a very difficult position. 
He stands between two stools. He has to do his duty to his 
superior officer, to see the work carried out with efficiency 
and correctness, and yet retain a character for am lability. 
Some contractors take a delight in irritating an inspector in 
every possible manner; and if he recriminates, they at once 
cry out. He is disagreeable, overstrict, unfair, etc. 

The inspector Is the outcome of the present age of com- 
mercial activity, and as such, concludes Design and Work, 
we have given iiim a place in our portrait gallery of work- 
ing hands and working beads. 
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Full Set United States Patent Office Reports, 1790 to 
1871, for sale cheap; also duplicate volumes previous to 
18^9. George M. Elliott, Lowell, Mass. 

Iloucfhtoii's Boiler Compound contains nothing jthat 
Clin injure the iron, but it will remove scale and prevent 
its formation. Houghton & Co., 15 Hudson St., N. Y. 

Callow's Lettering Pat., illus. p. 358. Catalogue free. 

Poreons having Patented Specialties they want placed 
on the raarket.address "Agency," t'.O.Box986,Prov. ,R.L 

Ladies can improve the appearance of their feet by 
using German Corn Remover. 25 cts. Sold by drugj^ists. 

Save cost of fuel and water, repairs, explosion, burning, 
foaming, compounds, delays, cleaning, and all other evils 
of impure water, by usina Hotchkiss' Automatic Me- 
chanical Boiler Cleaner. 84 .John St., N.T. Circular free. 

Beware of counterfeit; only one is genuine, and that 
is Van Beil's " Rye and Rock." 

For Sale cheap.— 2,000candle power " Fuller " Elec 
trie Light Machine, complete with lamp and counter- 
shaft. Davis & Watts, Baltimore, Md. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMERICAN' SuppLEMiiXT scnt to them free. 
The SUPPi-EiMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co., Publishers, New York. 

Green River Drilling Machines. See ad. p. 396. 

Corns can be pulled out by the roots in 4 days after ap- 
plying German Corn P.emover. 25 cts. Sold by druggists. 

Propellers, 12 to 26 in. Geo. F. Shedd, Waltham, Mass. 

Abbe Bolt Forging Machines and Palmer Power Ham- 
mers a specialty. S. C. B'orsaith & Co.. Manchester, N.H. 

List 26.— Description of 2,500 new and second-hand 
Machines, now ready for distribution. Send stamp for 
the same. S. C. Forsaith & Co.. Manchester, N. H. 

Combination Roll and Rubber Co., 27 Barclay St., 
N. Y. Wrinser Rolls and Moulded Goods Specialties. 

'larred Roofing and Sheathing Felts. A. Wiskeman, 
I'aterson, N. J. 

Cope & Maxwell M'fg Co.'s Pump adv , page 397. 

Punching Presses & Shears for Metal-workers, Power 
Drill Presses. $25 upward. Power & Foot Lathes. Low 
Prices. Peerless Punch & Shear Co.,115S.Liberty St.,N.Y. 

Improved Skinner Portable Engines. Erie, Pa. 

"Rival" Steam Pumps for Hot or Cold Water, $33 
and upward. The John H. McGowan Co., Cincinnati, O. 
RoUstone Mac. Co. 's Wood WorkingMacU'y ad. p. 380. 

The Eureka Mower cuts a six foot swath easier than 
a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka Mower Company, Towanda, Pa. 

Pure Oak Leather Belting. C. W. Arny & Son, Ma- 
nufacturers. Philadelphia. Correspondence solicited. 

Presses & Dies. Perracute Mach. Co., Bridgeton, N. J. 

Wood Working Machinery of Improved De?.ign and 
Worlcmanship. Cordesman, Egan & Co., Cincinnati, O. 

Experts in Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro.. 50 Astor House, New York. 

Split Pulleys at low prices, and of same strength and 
appuiirance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 

Malle.ible and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited, Erie, Pa. 

See Bcntel, Margedant & Co.'s adv., page 412. 

National Steel Tube Cleaner for boiler tubes. Adlust- 
able.durable. Chalmers-Spence Co.,10CortlandtSt. N. Y 

Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mfrs., H. Lloyd, Son & Co., Pittsb'g Pa. 

Best Oak I'anned Leather Belting Wm F. Jbre- 
paugh.Jr..& Bros., 531 Jefferson f^t., Philadelphia, Pa. 

Gardiner's Pat. Belt Clamp. See illus. adv., p. 413. 

Wright's Patent .Steam Engine, with automatic cut 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh. N. Y. 

NicUel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Hanson & Van WinkIe,Newark,N. J.,and 92 and 94 
JJberty St., New York. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Tan Tools. E. W. Bliss, Brooklyn, N. Y. 

For Sequeira Water Meter, see adv. on page 361. 

Clark Rubber Wheels adv. See page 380. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 381. 
Safety Boilers. See Harrison Boiler Works adv., p. 381. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa, Diamond Drill Co. Bos 423, Pottsvillc, Pa. See p.331. 

The Sweetland Chuck. See illus. adv., p. 396. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
roan's Parallel Vise, Taylor. Stiles&Co.,Riegelsvi]le.N.J. 

Skinner's Chuck. Universal, and Eccentric. See p. 397. 

Steam Engines: Eclipse Safety Sectional Boiler. Lam- 
bertville Iron Works, Lambertville, N. J. See ad. p. 381. 

Clark & Heald Machine Co. See adv., p. 413. 

50,000 Sawyers wanted. Your full address for Emer- 
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
saws, etc. Emerson, Smith & ('o., Beaver Falls, Pa. 

Telegraph, Telephone, Elec. Light Supplies, See p. 413. 

Tight and Slack Barrel machinery' a specialty, John 
Greenwood & Co., Rochester, N, Y. See illus, adv. p.412, 
Elsvator^, Freight and Pa^senGfsr, Shafting, Pulleys 
and Hangers. L. S. Graves& Son, Rochester, N. Y. 

For the manufacture of metallic shells, cups, ferrules, 
blanks, and any and all kinds of small press and stamped 
work in copper. brass, zinc, iron, or tin, address C. J.God- 
frey &Son, Union City, Conn. The manufacture of small 
wares, notions, and novelties in the above line, a spe- 
cialty. See advertisement on page 413. 

Gr r Wheels for Models (list free); Experimental 
Worn, etc. D. Gilbert & Son. 21'^ Chester St., Phila., Pa. 



Diamond Saws. . J, Dickinson, 64 Nassau St., N. Y. 

SteamHammers,Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. ^4 Columbia St. , New York. 
Gould &Eberhardt's Machinists' Tools. See adv., p. 414. 

Blake's Patent Belt Studs. The strongest fastening 
for leather and rubber belts. Greene, Tweed & Co., N.Y. 

Walrus Leather, Walrus Wheels, Pure Turkey Emery 
Star Glue for Polishers. Greene, Tweed & Co., N.Y. 
The Medart Pat. Wrought Rim Pulley. See adv., p. 413. 

For Heavy Punches, etc., see illustrated advertise- 
ment of llilles & Jones, on page il2. 

For best Duplex Injector, see Jenks* adv., p. 413. 

C. B. Rogers & Co.. Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 414. 

Drop Hammers Power Shears, Punching Presses, Die 
Sinkers. The Pratt & Whitney Co., Hartford, Conn. 

Catechism of the Locomotive. 625 pages. 250 engrav- 
ings. The most accurate, complete, and easily under- 
stood book on the Locomotive. Price $2.50. Send for 
a catalogue of railroad books. The Railroad Gazette, 73 
Broadway. New York. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Bllnl Machinery, Send for 
catalogue to Rowley & llermance, Williamsport, Pa. 

The only economical and practical Gas Engine in the 
market is the new "Otto" Silent, built by Schleicher, 
Schumm& Co., Philadelphia, Pa. Send for circular. 

Ore Breaker, Crusher, and Pulverizer. Smaller sizes 
run by horse power. Seep. .414 Totten & Co., Pittsburg. 
4 to 40 H. P. Steam Engines. See adv. p. 414. 




HINTS 'VO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with tiie full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
(o former answers or articles, will be kind enough Lo 
name the date of the paper and the page, or the number 
of the question. 

Correspondents wiiose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which ie purely 
of a personal character, and not of general interest. 
should remit f rom $1 to $5, according to the subject, 
as we cannoi, be expected to spend timeand labor to 
obtain such information without remuneration. 

Any numbers of tiie Scientific American Supple- 
ment referred to in these columns may be had at tliis 
office. Price 10 cents each. 



(1) C. B. C. writes: lam about painting 
my brick house, and a friend suggests using what is 
called ''Briliiant Stucco Whitewash," that it was very 
much cheaper than oil colors, and, if properly put on, 
would be as durable as oil colors. He said one end of 
the White House, Washington, was painted wiih it and 
had proved a success. A. The stucco whitewash (see 
answer to O. E, C, page 375 (40), last volume), when 
properly prepared and applied, answers very well for 
out-of-door brick and wood work, and has been used 
with satisfaction on the north wall of the White House. 
It does not cover old painted walls so well. 

(2) J. A. M. writes: I have a carriage which 
is trimmed with blue cloth, or rather cloth which has 
been blue, but now it is much faded. How can I put 
on some color without taking the trimmings off ? A. 
Dissolve completely 1 oz. good cotton blufl (aniline blue 
6 B) in alcohol 1 pint, mixed with warm water, 1 quart. 
Apply with a full brush quickly, so as to obtain a uni- 
foim color. 

(3) D. A. writes: In your paper, the Sci- 
entific American of May 21, you state the large steam 
cylinder cast at the Morgan Ironworks was made of 
gun metal. Will you please inform me through your 
paper if it was made of brass gun metal or iron gun 
metal? A. Iron gun metal. 

(4) P. N. asks: Wliat is the best method 

of ventilating an ordinary country school house, the 
usual size of which is 24x18 feet, and 10 feet high? Sup- 
pose the number of pupils to be twenty-five or thirty, 
and the room to be heated either by wood or coal stove, 
is the outside pure air heavier than the warm carbonic 
acid inside the school room ? If the warm carbonic 
acid inside (which settles at the bottom of the room) is 
lighter than the cold outside air, how can it be forced 
or got out of the room ? If heavier, how can the out- 
side air get in the room near the bottom ? Does an 
ordinary stove remove much more carbonic acid gas 
than is created by the combustion of the fuel, this 
on the supposition that there is considerable carbonic 
acid in the room resulting from breathing, etc.? A. 
The plan employed in the United States Army Hospi- 
tals is perhaps the best, namely: Have(l) under the 
stove a large opening through the floor, connected by 
an air shaft (say two feet square) with the outside air (not 
cellar); 2, openings for the outlet of foul air both 
around the baseboards of the walls and also near the 
ceilings; the openings being provided with shutters so 
that the escape of foul air may be regulated as the 
weather may require from near the floor or near the 
ceiling. 

(5) P. S. M. writes: I am about setting up 
a horizontal tubular boiler. 8 feet by 2 feet, to heat my 
house. Couldl altach a magazine similar in principle 
to that used in base-burning, self-feeding stoves, which 
would supply coal to the fire daring the night, thereby 
keeping up a more equable heat and requiring less fre- 
quent firing ? If such a tiling is practicable how can it 
best be accomplished ? A. A magazine cannot be 
readily attached to a horizontal boiler, but vertical 
boilers have been made with a central magazine extend- 
ing parallel with tiie flues and provided with a ring at 
the lower end projecting into the firebox. Such boilers 
give good satisfaction. 



(6) A, H, C. writes: 1. I have a telephone 
line, two miles in length, upon which I use the Blake 
transmitter and bell telephone aud telegraph instru- 
ments for calling. How can I make condensers so as 
to get rid of tiie resistance and induction in the tele- 
graph instruments, and how shall I connect them ? A. 
It cannot be done with the ordinary telephones. See 
Professor Dolbear's telephone in last issue of the Sci- 
entificAmerican. 2. Please give me directions for 
making a Leclanche battery (new pattern). A. See 
Sxtpplement, No. 159. 

(7) Student asks: What is the height 

above sea level of Mount Mitchell, Mount Clingmans, 
Roan Mountain, and Bald Mountain, all in North Caro- 
lina ? A. The twelve hi giiest peaks of Black Mountains, 
North Carolina: Ciingman's Peak, 6,701: Balsam Cone 
{Guyot's Peak), 6,661; Sandoz Knob, 6,612: Hairy Bear, 
"5,597; Cattail Peak, 6,595; Gibbs' Peak, 6,586; Mitchell's 
Peak, 6,576; Sugar Loaf, 6,401; Potato Top, 6,389; Black 
Knob, 6,377; Bowler's Pyramid, 6,345; Roan Mountain, 
6,318. 



Englisli Patents Issued to Americans, 

From May 27 to May 31, i«81, inclusive. 
Electric wire supporter, W. C. Allison, Philadelphia, Pa. 
Meter, fluid, B. Holly, Lockport, N. Y. 
Musical instrument, C G. Conn, Elkhart, Ind. 
Ore crusher, H. H. flowland, San Francisco, Cal. 
Railway signal, G. H. Roth, Boston, Mass. 
Railway switch, W.. T. Martin, Philadelphia, Pa. 
Sewing machine, D. C. Smyth, Hartford. Conn. 
Spring bed bottom, n. A. Dairymple, Gardner, Mass. 
Tricycle, J. A McKenzie, Galesbury, 111. 
Weavers harness, Kendlsh Loom Harness Company, 

Providence, R. 1. 
Wire fabric, machine for making, W. C. Edge, Newark, 

N.J. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

f'OR WHICH 

Letters I'atent or tite United States were 
Granted in the W^eek Eudlns 

May 31, 1881, 

AND EACH BBARIIVG THAT DATE 

[Those marked (r) are reissued patents.*] 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1860, will be furnished from this otBce tor one dol- 
lar. In ordering please state the number and date of the 
patent desired and remit to >Iunn & Co., S7 t'ark Row, 
New York city. We also furnish copies of patents 
granted prior to 1866; but atincreased cost, as the speci- 
fications not being printed, must be copied by hand. 



Air. process of and apparatus for drying, G. H. 
Reynolds 

Annunciator, speaking tube, W. E. Ostrander 

Auger, W. L. Parmelee 

Axle lubricator, Laskey k Arnold 

Axles, device for cutting screw threads and 
shoulders on, B.T. Stowell 

Bag holder, (J. O. Denison 

Bathometer, J. A. Davidson 

Bed, folding cot, E. S. GrifBth 

Bed, spring, H. Hebert 

Bedstead, T. T. Woodr jir 

Bedstead, cabinet folding. Holly & Knapp 

Bedstead, invalid, H. Van l^elt 

Bell, electric signal, J. B. Johnson 

Beverage, table, A. K. Mc Murray 

Binder, temporary, E. Whiting 

Blast furnace, J. i'. liennett 242,102, 

Bleaching and purifying liquid bituminous mut- 
ters, process of and apparatus for. Von Of en- 
helm & Von Haidinger 

Bluing package, D. Dunscomb 

Boiler fire box, F. F. Landis 

Bolt and rivet cutter, C. W. Levalley 

Bolt heading machine, C. S. Seaton 

Book and card Qorner rounding machine, H. P. 
Feister 

Book, copy, Requa & Dunn (r) 

Book stitching machine, W. F. & J. Barnes 

Boot and shoe soles, channeling, M, A. C. Holmes 

Boot or shoe, T. K. Keith 

Boots and shoes, machine for inserting threaded 
wire in, W. H. CutT 

Bottle, toilet, J. A. Kimball 

Bottles, case for holding medicine, T. A. Long 

Box, G. A. Freeman 

Bridge truss, E. Thacher 

Brush, scrubbing, L. M. Bolles 

Bucket and similar articles, slop, M, Campbell 

Buckle, J. O. Hutchinson 

Buckle, trace, D. Schoenthaler 

Bung, vent, Pentlarge & Hirsch (r) 

Bushing, anti-friction, T. R. Ferrall 

Button, G. R. Howe 

Button and lacing stud, blank for combined, F. A. 
Smith. Jr 

Button, lever. W. H. Howes 

Cap, Fox & Rosenbaum 

Car brake, mechanical pneumatic, E. Schrabetz.. 

Car, cattle, E. Heubach 

Car coupling, J. E. Combs 

Car coupling, J. H. Hills (r) 

Car coupling, M. R.Thurber 

Car heater, E. B. Gold 

Carbureter, I. W. Shaler 

Cardboard, machine for cutting, J. De BeauvaiS . 

Cattletie, H.M. Robblns 

Centrifugal machine, H. Carstaedt 

Chain, drive, B. S. Benson 

Chain slide, guard, L. H. Sondheim 

Chair. J. M.Dodge. 

Chamber vessel, A. Bird 

Check rower and marker, H. C. & S. L. Neer 

Chimney, A. S. Whittemore (r) 

Chuck, lathe, W. L. Sweetland (r) 

Churn, T. W. De Tray 

Churning cream, W. E. Conner 

Cigar tip cutter, J. A. Lieb 

Clock case, Atkinson &Somer8 

Clock, electric signal, W. Vogel 

Coal . apparatus for burning soft of bituminous, 
C. C. Hare 

Cock, gauge, E. Robinson 

Coffee pot, M. Campbell 

Collars and cuffs, machine for curling, K. H. & J. 
W. Gardner 



242.368 
242,360 
242.362 
242,141 

242.165 
242,282 
242,278 
242,197 
242,313 
242,405 
242,323 
242,170 
242.135 
242.213 
242,174 
242,103 



242,171 
242,286 
242,334 
242,142 
242,229 

242.192 
9.736 
242,101 
242,324 
242,328 

242,277 
242,331 
242,417 
242,123 
242,396 
242,106 
242,270 
243,131 
242,377 
9,733 
242,290 
242,202 

242.384 
242,325 
242,292 
242,226 
242,128 
242,274 
9.727 
242,167 
242.299 
242,379 
242280 
242,370 
242,110 
242,182 
242,389 
242,283 
242,264 
242.354 
9,737 
9,7M 
242.117 
242,275 
242,340 
242,246 
242,238 

542,126 
242,223 
242,269 

242,295 



Corks, machine for cutting tapered, G.W.Greene 242.304 

Cotton chopper, J. F. Smith 242,386 

Cotton picker, W. Goodwin 342,301 

Cotton picking and separating machine, J. F.Cun- 
ningham, Sr 242,189 

Crane, T. W. Capen 242,27! 

Crank fastening, S. A. Bailey 242.T7B 

Creamer, vacuum, F. M. Weller 242,172 

Cultivator, corn. J. J. Deal 24^.279 

Cu Itivator, sulky, J. Job aneson 242,134 

Cultivator tooth. W. W. Speer 242,390 

Curtain rod hook, adjustable, Lippold & Rauten- 

bsrg 242.206 

Cyclometer, E, S. Ritchie 242,157 

Dolls, construction of, :\Iason & Taylor 242.210 

Draught attachment, sleigh. T, M. Linderman 242,341 

Draught regulator. W. H. I'agectai 242 361 

Drier, H. N. Buzzell 242,267 

Drying apparatus, J. W. Evans 242.121 

Eaves trough box, adjustable, H. G. Filson 242.291 

Eccentric, adjustable, J. 11. Barnes 242,100 

Eggtester, II. G. Pierce 242,150 

Electric circuit, O. Lugo 242,343 

Electric conductors, connector for, O. F. Smith... 242,388 

Electric machine, dynamo, W. L. Voelker 242,400 

Emery wheels, composition of matter for use in 

the manufacture of, A. Straus 242.394 

Evaporator and furnace, W. L. Murphy 242,353 

Fan, L. Jordan 242.416 

Faucet and bushing, P. S. HoUoran 242,322 

Fence. J. Du Bois 242,190 

Fertilizer, W. Fields 242,193 

Filter. G. Zuber 242,407 

Filtering tube for wells. C. C. Cole (r).... 9.724 

Flour packer, Cornwall & IJarnard 242,410 

Fruit box, Pratt & Brown 242,365 

Fruit drier, W. G. Flanders 242,122 

Fuel package, F. W. Hitter, Jr 242,366 

Fume condenser. E. Harrison 242.127 

Furnaces, etc.. shield for, J. G. Battelle 248.250 

Gas by electricity.lighting, T. H. Rhodes 242.222 

Gas engine, G. Wacker 242,401 

Gas lighter, J. 11. Hutchison 242,132 

Gas pressure recorder, E. Brouardel 242,260 

Gas, process of and apparatus for the manufac- 
ture of illuminating, J. W. Beatley 242.181 

Gate, W. \V. Phillips 242,149 

Glass, silvering, C.Laval 242.337 

Glove, C. F. Kleinscbmidt 242,333 

Gloves and lacings, manuf. of, H. M. Peyser 242,219 

Governor, J. H. Stombs 242.893 

Governor valve, J. \v. Bishop 242.105 

Grain binder, D. D. Devol 242.116 

Grainbinder, C. B. Withington (r) .. 9,735 

Grain shocking machine. S. F. Hammer 242,198 

Grinding machine, G.Quinn 242,221 

Groramets to heavy fabrics, attaching, H. Ste- 
phens 242,391 

Guard fingers to finger bars, attaching, W. N. 

Whiteley 242,289 

Hame fastener. Martens & Rensch 242,209 

Harness back pad, C. Scharrlnghausen 242,376 

Harrow, seeder, and roller, combined, R. & J. B. 

Lang 242,338 

Harrow tooth, spring, C. D.Carter 242.111 

Harvester binder. W. R. Baker 242,177 

Hat finishing process and apparatus, W. W. Mc- 

Gall 242,347 

Hay and cotton press, B. Bradley 242.186 

Hay fork, horse, J. A. Walsh 242.403 

Head rest, portable, R. W.Sharp 242.380 

Heating apparatus, coupling for railway, J. T. 

Houchens 242,201 

High and lowwaterindicator, G. & B.Doerhoefer 242,284 

Hoisting apparatus, J. M. French 242,124 

Horse power, C. E. Macarthy 242,344 

Horse rake, S. R. Nye (r) 9,731 

Horseshoe, S. K. Minton 242,853 

Hydrant, fire, W. L. Adams 242,243 

Ice and refrigerating machine, O.Boyle 242,107 

Ice cream freezer, J, -Vlarsden 242,:M5 

Ice creeper,C.E. Friel 242,293 

Igniting mechanism, I. M. Rose 242.373 

Iron and steel, plating, T. Pleitmann 242,194 

Kettlefurnace, portable, D.J, Hockey 242,158 

King bolt. H. L. Kingsley 242.3B2 

Knife for cutting off bananas, W. I'racy 242,237 

Knitting machine, E.Howard 242.129 

Knitting machine, O. F. Tripp 242,168 

Ladder, extension, J. L. Crafts ...; ... 242.114 

Lamp, electric, N.S.Keith 242,137 

Latch , reversible, J.P.Bailey 242,247 

Latch, reversible, J. Broughton 242,261 

Lathe, wood turning, C. W. Wilder 242,242 

Leather substitute, G. L. Lippold 242,342 

Lifting jack, J. P. Ililyard 242,321 

Lock, A. S. Appleby 242.099 

Locomotive furnace, T. A. Buckland 242.108 

Lubricator. R. W. Drew 242,118,242.119 

Lubricator, O. H. Jewell 242,327 

Magneto-electric machine, C. A. Hussey 242.203 

Marking out filed for agricultural purposes, D. E. 

Darnell 242,115 

Mash tub, F. Niemann 242,146 

Measuring cabinet, liquid, P. ^argent 242,375 

Metal articles, machine for bending, R. C. Nugent 242.359 

Milk cooler, J. J. Smith 242,385 

Mill pick, F. T. Baldwin 242.178 

Mill pick handle, A. Caspar 242,420 

Mill water regulator, J. Morton 242.145 

Millstone curbs, fan frame for, H. H. Fulton 242,294 

Mirrors, etc, manufacture of, C. Laval :.'42,338 

Moulds, dies, and matrices, manufacturing curved 

or rounded, \V. H. Guillebaud 242,413 

Moletrap, T. Mabbett, Jr 242,208 

Monument. D. Schuyler 242.378, 242,418 

Motion, etc.. mechanism for transmitting rotary, 

A. H. Hammond 242,307 

Musical instrument, mechanical, G. B. Kelly 242.419 

Muzzle.animal, W. J. Kerr 242,330 

Needle threader, F. A. Farrell 242.288 

Needle threader, F. H. Russell 242.374 

Nickel plaiting fluid, G. Brucker 242.563 

Ores, desulphurizing, W. L.Thompson 242,397 

Packing, piston, C. Jenkins 242,133 

I'acking ring, V. H. Hallock 242,306 

Packing, steam piston, A. N. Matthews 242,346 

Paint can, H. H. Hull 243,326 

Paint, compound for removing, H. Gesser 242.298 

Paper box. Brown & Pratt 242,262 

Paper pulp, machine for preparing wood for the 

manufacture of, G. D. King 242,138 

Pattern marker, A. P. Wickersham 242,210 

Piivement, asphalt, G. F. & J. Simp.son 248,162 

PeggingmachincT. H. Fletcher (r) 9,726 

Pen and pencil case, R. M. Collard 242,873 

Permutation lock, Hathaway & Taylor... 212,199, 242,200 

Photo moulds, producing, W. it. Guillebaud 242,412 

Photograph and mirror, combined, C. Laval . . 242,;136 
Photographs in. relief, produciug W. II. Guille- 
baud 242,414 

Pianoforte action, upright, A. K. Hebard 242,312 
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Piston, adjustable. J. Preston 

Planter, cotton seed, W.T. Bunn 

Plow. R. A.Burnett 

Plow, ditching:. V. Salveson 

Plow, side hill. F.A.Hill 

Pocket book frame, R. Debacher 

Pouch or sack holder, W. J. Taylor 

Press, J. H. Brinkop 

Pressure or vacuum cylinder and plunger, K. P. 
Garsed 

Pulp, apparatus for grinding wood, T. Hanvey — 

Pump. O. M. Farrington 

Pump, W. S. Liiney... 

Pump, H. Maney, Sr 

Radiator, steam and hot water, S. F. Gold 

Rail joint, G. A. Mead 

Railway signal apparatus, M. Scrannage 

Railway track gauge, P. Kolan 

Reclining chair. Potter & Beaver 

Refrigerator, S. Gray 

Refrigerator, W. S. Post , 

Refrigerator wagon, J. T. Gurney 

Rein holder, C. L. Sampsom — 

Relay or circuit closer, Anders & Vail 

Raddle, R. E.Whitman 

Saddle, harness, E. R. Cahoone 

Salt cellar dredger, C. D. Stewart 

Scraper, earth, W. T. McLean 

Screw tap, G. B. Whitehead 

Sealing press. E.J. Brooks 

Sewer inlet and trap, A. J. Kelly 

Sewer trap. P. Torelli. 

Sewing machine, W. L. Fish (r) 

Sewing machine, G. S. Rominger 

Sewing machine. Stephenson & Moeslein 

Sewing machine, E. T. Thomas 

Sewing machine button hole attachment, S. J. 
Baird 

Sewing macMne guide and needle holder, E. T. 
Thomas 

Sewing machine shuttle, R. M. Rose 

Sewing machine trimming attachment, Garrett & 
Thomas 

Sewing machines in sewing linings into hats, de- 
vice for use with, R Eickemeyer 

Shafts and pulleys, arrangement of, A. Boothroyd 

Shoe. J. A. Bancroft 

Shovel handle. W. H. Johnson (r) 

Shutter fastener, H. B. Shattuck 

Sleigh shoe, E. D. Cannon 

Soap bubble pipe, G. L. Miles 

Soap maker's lye trough, D. F. Trout 

Soap manufacture in order to extract the mat- 
ters contained therein, treatment of saline 
liquors resulting from. C. V. Clolus 

Sofa and bed. combined, A. C. Poole 

Soldering machine, can, F. W. Schultz 

Sole, tip. in, Shuter & Davis 

Sower, broadcast seed, .1. C. WaddelL 

Spindle, W. T. Carroll 

Spindles, tank rail and adjustable bearing for, J. 
Brierley 

Spool or reel, W. H. Cuff 

Spur, D. M. Comly 

Starch, manufacture of, J. A. Owens (r^ 

Steam boiler, W. A. Hennessey 

Steam boiler, portable, G . Selden 

Stereotype plate holder. H. E. Allen 

Stove, J. D. Pierce 

Stove burner, oil, Tj. F. Betts 

Stove drum, W. W. Yokum 

Stove oven shelf, revolving. R. P. Gordon 

Stoves, culinary attachment for heating, J. S. 
Van Buren 

Straw boards or other boards, manufacture of 
lined, C. C. Benton 

Street main, B. Holly (r) 

Sucker rod wrench. R G. McClure 

Sugar, evaporating, crystallizing, and refining 
saccharine solutions and producing dry re- 
fined, J. A. Morrell, 

Sugar, machine for pulverizing grape, Lyon & 
Taylor. Jr 

Telegraph, sextuplex, s. D. Field 

Telegraph, sextuplex, H. C. Nicholson 

Telephoiie, C. A . Hussey 

Telephone, C. W. Raymond 

Telephone switch, E. T. GlUiland 

Telephone system, H. C. Haskins 

Telephone transmitter, C. Moseley 

Thrasher and separator, grain, A. McNaught ..... 

'J'oaster, B. C. Copeland 

Torch, illuminating, C. H. Widger etal 

Toy bowling alley. J. H. B. Bryan 

Toy money box, Kyser & Rex 

Toy pistol, E. R. Ives 

Transportation and exhibition case, M. S. Ber- 
shey 

Tray for displaying handmirrors, G. Eastman 

Tray, gold pen, J. Morton 

Tricycle, J. A. McKenzie 

Tumbler washer. W. P. Clark 

Umbrella sticks, canes, etc., ornamental covering 
for, C. C.Pratt 

Valve, steam actuated, A. V -smith 

Vault, grave, J. F. Winchell 

Vegetable peeler and slicer. BT. ]5randes 

Vehicle, P. Herdic 

Vehicle door and step, passenger, P. Herdic 

Vehicle jump seat, C. H. Stratton 

Vehicle, passenger, P. Herdic 

Vehicle running gear, C. W. Saladee (r) 

Vehicle spring, W. W. Grier 

Vehicle, two-wheeled, P. Herdic 

Velocipede, C. Beger.. .. 

Velocipede, O. CJ. Guinand 

Velocipede, A. J. Harrison 

Velocipede. G. B. Scuri 

Ventilating buildings, etc.. R. Bullymore 

Ventilating sewers and drains, T. S. Very 

Ventilating window for railway carriages, T. 
paschke 

Violin resonator, E. Berliner 

Wagon and swing for children, comb'd. M. Remley 

Wagon, buckboard. J. H. Robbins 

Wagon hound, C. M. Blydenburgh 

Wagon jack. S. Rawson 

Wagon wheel. W. Downham 

Wardrobe, folding, R. C. Nicholas 

Washing machine, H. J. Skinner 

AVatch dial, A. C. Norcross 

Water closet, A. Edwards 

Water cooler, A. H. Merrill 

Water heater for cooking ranges, etc., N. M. 
Simonds 

Watering stock, device for, W. Merrell 

Waterproofing cloth, composition for, C. P. Orne. 

Wave power, J. VV. Swales 

Weather strip, E. Randolph 

Wheat cleaning machine, Jjeach & Slinker 

heat for grinding, apparatus for preparing,J. 
W.Smith 



242,866 
242,265 
242,266 
242,159 
242,320 
242281 
242,395 
242,268 

242,297 
242,308 
242,289 
242.140 
242,143 
242,300 
242,350 
242,228 
242,35? 
242,220 
242,803 
242,161 
242,125 
242,225 
242,408 
242,115 
242,268 
242,164 
242.348 
242,173 
242,259 
242,329 
242,236 
9,726 
242,372 
242,392 
242,234 

242,248 

242,235 
242,224 

242,296 

242,191 
242,256 
242,179 
9,728 
242,381 
242,109 
242,215 
242,398 



242,272 
242,364 
242,227 
242,382 
242,402 
842,409 

242,257 
242.188 
242,113 
9,732 
242,314 
242,230 
242,244 
242,863 
242,183 
242.406 
242.302 

242,399 

242.263 

9,730 

242,144 



242,216 

24W07 
242,411 
242,356 
242,204 
242,156 
142.195 
242,311 
242,218 
242,349 
242,276 
242,241 
242,187 
242,139 
242,415 

242,319 
2'!2,120 
242,217 
242,212 
242,112 

242,152 
242,231 
242,404 
242,185 
242,316 
242,316 
242,166 
242,317 
9,729 
242,196 
242,318 
242,262 
242,305 
242,3:0 
242,161 
242,264 
242,169 

343,148 
242,104 
242,367 
242,371 
242,184 
242,155 
242.286 
242,365 
242,163 
242,358 
342,287 
242,214 

242,383 
242,351 
243,147 
242,233 
242,164 
242,839 

242,387 



Wheat, etc^ machine for scouring and cleaning, 

F. Prinz 

WhifQetree, horse detaching, S. June 

Wind engine, F. L. Mcllva'me 

w ind engine. Smith & Woodard 

Windmill, A. Anderson 

Windmill. G. M. Beard 

Window screen, Bartle & Stuart 

Window screen, S. A. Irvin 

Wood bending machine, L. Barthelmes — 

Wrench, S. E. Hurlbut 

Wrench, C. Scholz 

Writing table, adjustable, J. A. Harriman 

Yoke, neck, G. Y. Bogart , 



242,163 
242136 
242,211 
242.232 
242.246 
242,251 
242,180 
242,2 5 
242,249 
242,130 
242,160 
242,309 
242,355 



DESIGNS. 

Burial casket, J. Einsfield 12,286 

Gate, H. Ealler 12,287 

Harness terret, F.Crane 12,385 

Inkstand, W.E.Taylor 12,290 

Stove, heating, G. W. Graves 12,288 

Type, font of printing, J. K. Rogers 12.289 

Type, font of printing, A. Will 12,291 

TRADE MARKS. 

Butter color. B, Barber 8.297 

Cards, playing, Russell, Morgan & Co 8,30.? 

Chocolate cream drops, J. S. Ilawley & Co 8.286 

Cigars, L. Dessauer & Co 8,306 

Cigars, J. R. Smith 8,309 

Cigars and cigarettes. Straiten & Storm 8,304 

Cigars, cigarettes, and smoking and chewing to- 
bacco, Glaccum & Schlosser 8,312 

Cologne water, J. M. Farina 8,308 

Corsets, Farcy & Oppenheim 8,311 

Cultivators, drills, horse rakes, harrows, plows, pul- 
verizers, and seeders, Wheeler & Melick Co 8,295 

Food, milk, Roethlisberger & Gerber 8,296 

Hair tonic, M. S. Baker 8,298 

Hoes, G.T.Lane 8,288 

Hog ringing tools and devices, 11. W. Hill & Co 8,302 

Lamps, C. F. A. Hinrichs 8,313 

Licorice paste, J. C. McAndrew 8,291 

Medical compound or liniment, 11. G. Farrell 8,307 

Mowers, lawn. Carr & Hobson 8,299 

Oars, handspikes, and capstan bars, De Grauw, 

Aymar & Co 8,279 

Oils, lubricating, Leonard & Ellis 8,289 

Plows, Carr & Hobson 8,278 

Shirts, D. Miller & Co 8,290 

Snuff and smoking and chewing tobacco, G. W. 

Helme 8,287 

Spiced seasonings, W. G. Bell & Co , 8,305 

Sugar and lemons, preparation or compound of, 

Preston & Merrill " 8,293 

Tobacco and cigarettes, chewing and smoking, G. 

W. Helme 8,301 

Tobacco and cigarettes, plug and smoking, J. W. 

Carroll 8,280 

Tobacco and cigarettes, smoking and chewing, L. 

Ginter 8.283, 8,300 

Tobacco, cigars, and cigarettes, chewing and smok- 
ing, Goodwin & Co 8,285 

Tobacco, cigars, and cigarettes, chewing, smoking, 

and plug, O. M. Arkenburgh 8,277 

Tobacco, cigars, and cigarettes, plug and smoking, 

J. W. Carroll 8,281 

Tobacco, plug, S. J. Force & Co 8,282 

Tobacco, smoking, R. W. Oliver 8,292 

Tobacco, smoking and chewing. Globe Tobacco Co.. 8,284 

Wines, E. Schultze 8,310 

Yeast powder, Preston & Merrill 8,294 



f^* 



Inside Page, each insei'tion - - - 75 cents a line. 
Back Page, eacli insertion - - - Sl.UO a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by meamtremeKt, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in, next Issue. 



XX COT (not painted. White Duck) $2. 




Makes a perfect bed. No mattress or pillows required. 
Better than a hammock, as it fits the body as fAeasantly, 
minims, straight. Folded or opened instantly. Self -fast- 
ening. It is just the thing for hotels, ofQces, cottages, 
camp-meetings, sportsmen, etc. Good for the lawn, 
piazza, or " coolest place in the house." Splendid for in- 
valids or children. Sent on receipt of price, or C. O. D. 
For 50 cts. extra, with order, I will prepay expressage 
to any railroad station east of Mississippi Kiver, and 
north of Mason and Dixon's line. For 75 rents, in 
Minnesota, Missouri, and Iowa. Send for circulars. 

H. W. LADD, 108 Fulton St., Boston ; 307 Canal St.,N.Y.; 
m Arch St., Phila.; and U Market St., Chicag*. 



Machinerydepot 

IN AlVie RICA. 

Standard machinery for all purposes. 
H.B.SMITH MACHINE CO. 

EsrAB:i849. 925MftRKET ST. Philadelphia 



Steel Castings 

From M to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 15.OD0 Crank Shafts 
and lO.WO Gear Wheels of this steel now running prove 
its superiority over other Steel Castings. Send for 
circular and price list. 

CHESTER, STEEIi CAOTINGS CO., 

4OT Library St, Ph iladelphla. Pa. 




CET THE BEST AND CHEAPEST. 



XCTIONARY. 

New Edition of 'WEBSTER, has 

118,000 Words, 3000 Engravings, 

4600 NEW WORDS and Meaningfs, 

Biographical Dictionary 

of over 9T00 Uames. 

Published by G. & C. MERRIAM, Springfield, Mam. 




PATENT GEAR DRESSING MACHINE 

^MD IMPBOVCD LATHES PLANERS &DRILLS.J 
s^Si- W-nT^i MFGTDBr 




MACHINISTS' TOOLS. 
Iron Planing Machines 

A SPECIALTY. 
WHITCOMB MFU. CO., Worcester, Mass. 



DEAN BROTHERS, 

SteaiD Pbdiii Works, 

INDIANAPOLIS, IND., 

Manufacturers of 

BOILER FEEDERS m PUMPINS MACHINERY, 

FOB ALL PCRPOSBS. 

Send for new Illustrated CatalOKue. 





BIBB'S 

Celebrated Original 

BALTIMORE 
FIEE-PLACE HEATERS 

To warm upper and lower rooms. 

The handsomest, most economical 

Coal Stoves in the world. 

B. C. BIBB & SON 

Foundry Office and Salesrooms, 

39 and 41 Light Street, 

Baltimore, Md. 

Marbi:Eized Si.ate Mantels, 

Ciy* Send for Circvlara. 



CIVI1« MECHANlCATi, AND MINING EN- 
GINEERIN G at the Rensselaer Polytechnic 
Institute* Troy, N. Y. The oldest engineering 
school in America. Next term begins September 15. 
The Register for 1880-81 contains a list of the graduates 
for the past 54 years, with their positions; also, course 
of study, requirements, expenses, etc. Address 

DAVID m. GREENE, Director. 






DOYOUROWNPRINTINB 

Presses and outfits from $3 to $500 
Over 2,000 styles of type. Catalogue and 
reduced price list free. 

H. HOOYER, Phila., Pa 



RUPTURE 

curedwithout an operation or the Injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 




Blind Stile Mortising and Boring Machines will mor- 
tise two Blind Stiles at once for Fixed Slats, in all kinds 
of wood, regardless of knots, making 50 per minute, 
leaving them clear of chips, and will bore for rolling 
slats, 150 per minute. M. BUCK, Lebanon, N. H. 




Ni:CKi:iD SPINDLE 
AND OIL TIGHT BUSH 



pORTABf-E MILLS 

MUNSON BROTHERS. 

?,* fiND MILL fUBNISHINOS. ^'V 

UTICAN.V.U.S.A. ■ 



leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8ooo in successful operation, 
PIKE HEW PAMPHIET FOE 1879, 
Sent free to those interested 

James Leffel & Co,, 

Springfield, O. 
110 Liberty St., N. Y. City. 




FACTORY TOR SALE, In WlllouKhby Street, 
Brooklyn, N. Y., suitable for any kind of light or 
heavy manufacturing purpose8,„ Plot 206 x 60. One 
three-Btory building. Aa(fre.ss W. S. P. PRENTICE, 
Prentice stores, Brooklynj N. Y. 



Steel Hoist ITg Co.,l°^§e^''iT?:Sp": 

son's Patent. 76 & TV First Ave., Pitts- 
burg, Pa. jyEngllsh Patent for sale. 

FOR SALE. 

Complete Machinery of a Fertilizing Factory, all In run- 
ning order. Apply to P. O. Box 703, Baltimore, Ma. 



liib>&i>idiltMi»ii l 



nASS COPPER Silver 

E.O-^WJRCROCSHEEr S TUBE ,N THE THREE MtTALS.^.-,>';, 



WATER ELEVATOR, OR STEAM JET PIMP. 

Has no valves or movingr parts. 
With 40 lb. steam pressure will 
elevate hot or cold water 50 ft. 
high ; will force water through 
pipes and hose for fire purposes. 
Vheapest and Best Pump made. A 
V4 in. pump, price S7.oO, will throw 
a % stream of water 40 ft.; 2% in. 
_ pump, price $14, at 50 lb. pressure, 

elevates 3.000 ^al. 28 ft. high per hour. Send for catalogue 

of Engineers "^and Machinists' apecialtiea. 

VAN DUZEN & TlFTy Cincinnati, O. 




PORTER MANUFG. CO., liim. 

New economizer. Only portable made 
with return flue. 
Absolute salety 
from explo- 
s i o n and 
from sparks. 
Send for cirs. 
to Porter Mfg. 
Co., lim , Syra- u 
cupe, N.Y. G. |! g s 
G.Young.aen. I 3 ^ 

Agt., 42 Court" LJ 

landtSt,.NY ^" "^ 





$72 



A WEEK. $12 a day at home easily made. Costly 
ontfitfree. Address Tktte & Co., Augusta, Me. 



Model Engines. 




Complete sets of 

CASTINGS 

for making small 



Model steam Engines 1 1-2 in. hore, Sin. strolse, price, $4 



ditto 2 in. here, i in. stroke, price, $10, same style as cut; 
Gear Wheels and Parts of Models. All kinds of Small 
Tools and Materials. Catalogue Free. GOODNOW & 
WIGHTMAN, 176 Washington Street, Boston, Mass. 



J. j^. 3P"-^-S- eft; CO., 

(Cincinnati, Ohio, U.S. A.* 

Exclusive Agents and Imtjiorters for the T^nited States, of the 

C E Xj E E:R- Ji-TEID 

PERIN BAND SAW BLADES, 

Warranted aupertofto all others tn Qtta.lity,Ji'n.' 
iah,t€'nifortnitu of tenti>et*f stnd general dura- 
hUitff. One PeriitSn.iti otitwears three ordiimry saws. 




NOW READY— TheNewEdition of Trautwine's 
Civil Engineer's Pocket BooU. 12mo, 691 pages, 
illustrated with 680 engravings from original designs. 
Fifteenth thousand. Revised, corrected, and enlarged. 
B.CLAXTON & CO., 930 Market St., Philadelphia, fa. 



FFRNACE GRATE B\RS. 




206 WEST ST., 

The best and cheapest 



Mi-VV YORK. 

Send for Cacular. 



C n tn on P®''*^^y^''^**^^®- Samples worth $^free. 
4)0 lU 4)ZU Address Stinson & Co., Portland, Me. 



KEUPPEL a ESSBE'S, NEW YOEK, 

Hard Rubber Triangles. Irregular, Railroad and Ship 
Curves, Scales, Protractors, etc. Warranted to be cor- 
rect. Send for Catalogues, 



silToLONDON,BERRY?^ORTOr 

, PHILA pA poR 



tiOcirwoor> m:»f'g^ co.. 

Manufacturers of Iron Toys, Fine Gray Iron Castings, 

Metal Patterns, etc. 
P. O. Box 633. i^outh Novwalk, Conn. 




OF THE 



Stmixiit ^mmtm 

FOR ISSl. 

The Most Popular Scientific Paper in tlie World. 
VOLUME XLVT^NEW SERIES. 

COMMENCES JULY 1. 

Only $3.20 a Year, including postage. Weelsly. 
5^2 Numbers a Year. 

This widely eirculaied and sp'endidly illustrated 
paper is published weekly. Every number contains six- 
teen pages ol useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam. Machinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

AM Classes of Readers And in The Scientific 
Americax a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal aflFords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Siibsci'iption.— One copy of The Scten'- 

TiFio American^ will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
orCanada, on receipt of three ilollars a.nd twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra, copy of The Scientific Ameri- 
can will be supplied gratis for every club of five siihscrihers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of The Sciextific American and one copy 
of The Scientific American Supplement will be pent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 

37 Park Row, New York. 

To Ji^'oreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
byposttiirect from New York,withregularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German> , 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when senc to foreign countries. Canada excepted, 
$4, gold, for Scientific American, 1 year; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Bow. New Xorte, 



©1881 SCIENTIFIC AMERICIAN, INC 



July 2, 1881.] 
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ROSE'S MACHINIST. 

SIXTH EDITION NOW READV. 

The Complete Practical Machinist: 

Embracingr Lathe Work, Vise Work. Drills and Drilling, 
Taps and Dies, Hardening and Tempering, the Making 
and Use of Tools, etc., etc. By Joshua Rose. Illus- 
trated by 130 engravings. In one Volume, l2mo, B76 
pages. Price $2.50. 

CONTENTS. 

Chapter I. Lathk and Machine Tools.— Round- 
loosed Tools; Square-Nosed Tools: Holding Tools; 8ide 
Tools for Iron; Front Tool for Brass Work : Side Tool for 
Brass Work. II. Cutting Spei^d and Feed.— Tables of 
Cutting Speeds and Feeds; Table for Steel; Table for 
Wrought Iron ; Table for Cast Iron ; Table for Brass ; 
Table for Copper. III. Boring Tools for Lathe 
Work— Boring Tool for Brass; Boring Tool Holders. I 
IV. ScRinv-CuTTiNG Tools.— Hand Chasing; To make 
a Chaser; To Calculate the Gear Wheels necessary to 
cut a Thread in a Lathe. V. General Observations 
on Lathe Work.— Lathe Dogs and Drivers; Emery 
Grinders; Centering Machine; Lathe Work; Emery 
Cloth and Paper. VI. Turning Ecckntrics.— Turning I 
Cranks; To Chuck a Crosshead; Turning Pistons and i 
Rods; Piston Rings; Ball Turning; Cone Plate for Bor- ' 
ing in the Lathe : To turn a Pulley ; Turning and Fitting 
Tapers; Belts; Oiling and Greasing of Belts; Directions 
for Calculating the Width of Belts required for Trans- 
mitting Different Numbers of Horse Power; Directions 
for Calculating the !N umber of Horse Power which a belt 
will Transmit, its Velocity and the Number of Square 
Inches in Contact with the Smallest Pulley being Known. 

VII. Hand Turning.— Roughing Out; The Graver; 
The Heel Tool; Brass Work; Scrapers; Lathe Chucks. 

VIII. DitiLr.iNG IN thk Lathi-:.- Half-Round Bits; 
Cutters; Reamers; Shell Reamers. IX. Boring Bars. 
—Small Boring Bars. X. Laps.- Allowance for Shrink- 
age ; Crank Pins; Chucking Brasses; Slotting Machine 
Tools. XI. twist Drills.— Feeding Drills; Drills and 
Drilling— Flat Drills ; DrilUng Hard Metals; Slotting or 
Keyway Drills; Pin Drills; Countersink Drills. XII. 
Tool Stei'IL.- Forging Tools ; Tool Hardening and Tem- 

fiering; Hardening; lo Harden Springs; Case Harden- 
ng Wrought Iron; To Case Harden Cast Iron; To 
Harden Malleable Iron; The Crystallization of Wrought 
Iron; The Wear of Metal Surfaces; Annealing or Soften- 
ing; Mixtures of Metals. XIII. TAPS and Dies.— Ad- 
justable Dies ; Dies for Use in Hand Stocks. XIV. Vise 
WOKK.— Tools.— Calipers ; The Square; The Scribing 
Block; Chipping; Filing; Emery Paper; Tools f or Scrap- 
ingSurfaces; Vise Clamps; Pening; F'itting Brasses to 
their Boxes; Fitting Link Motions; Emitting Cylinders ; 
Scraped Surfaces; To Make a Surface Plate; To Cut 
Hard Saw Blades ; To Refit Leaky Plugs to their Cocks; 
Refitting Work by Shrinking it; To estimate the Weight 
of a Casting from the Weight of the Pattern; Grades 
and Speeds for Emery Wheels; Threads of Gas or Steam 
Pipes ; Steam and Water Joints ; To Make Spiral Springs ; 
Hardening; Tempering. XV. Fitting Connecting 
Rods.— Drifts; Reverse Keys. XVI. Milling Ma- 
chines AND Milling Tools. XVII. To Caixutlate 
thi-: Speed of Wht<]els. Pui^lia'S, etc. XVIII. The 
SLIDE Vai.ti;. -Movements of Piston and Crank ; 
Steam Supply ; To Measure the Throw of an Eccentric. 
XIX. How to Set a Slide Valve. XX. Pumps.— 
Suction Pumps; Force Pumps; Piston Pumps.— Index. 

By the Same Author. 

The Slide Valve Pi*actically Explained. Embrac- 
ing simple and complete Practical Demonstrations of 
the operation of each element in a Slide Valve Move- 
ment, and illustrating the effects of Variations in their 
Proportions by examples carefully selected from the 
most-recent and successful practice. By Joshua Rose, 
M.E., author of " The Complete Practical Machinist," 
"The Pattern Maker's Assistant,'" etc. Illustrated by 
3o engravings, ...... $1.03 

S^° The above or any of our books sent by mail, free 
of postage, at the publication prices, to any address in 
the world. Our various catalogues of Practical and 
Scientific Books sent free to any one who will furnish 
his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

SIOWalnutSthekt, Philadelphia. 



Get These Good Books 

The standard, beautiful, and i ncomparably cheap books of the Literary Revolution 
are in demand far beyond our resources for manufacturing them. We must manufac- 
ture and sell quickly immense editions of these books in order that we may afford 
the low prices, and \tLK | "1 \M ^\ that we may trans- 

fer our capital to Wlf fl I I ^ w rt I I I- 2| M the manufacture 
and sale of still WWIIIIN* IS^bl ^^ CA I I other standard 
books for which we are having most urgent demands. If, therefore, you want any of 
the books named below, order them promptly, as we shall after a few days cease 
to manufacture these editions, and they will then not be obtainable in the market. 




Office, 84 N. Entaw St., Biimmore, Md., 

Are now ready to negotiate for the organization of 
Auxiliary Companies in all the States and Territories. 

Referringonly to wor/c (Ume^ as follows: 
D. S. Mint, Philadelphia, - Col. A. L. Snowden, Supt. 
Navy Yard, Brooklyn. N. Y., - F. C, Prlndle, C. B. 
Navy Yard, League Island, Penn., - H. S. Craven, C. M. 
Navy Yard, Gosport, Va., - - P. C. Asserson, C. K. 
Navy Yard, Washington, D. C, -AG. iMenocal, C. B. 
Navy Yard, Pensacola, Fla., - T. C. McColiom, Supt. 
F. L. HAGADOEN, Secretary. 




GREAT IMPROVEMENTS 



EBCBNTLY MADB IN 



CRUSHING AND GRINDING 

GOLD A^V SIIjW.R ORES, BO'^ES, 

phosphate; rook, & dhemicaliS. 

We compel Quartz to grind (luartz. 
Address lor new circular 

BAUGH & SONS, Flilladelplila. 




BARNES' PATENT FOOT POWER MACHINERY. 

Complete outfits for actual Workshop business. Lathes, 
Saws, Formers, Mortlsers, Tenoners, etc. Machines on 
Trial if desired. Mention this paper and send for De- 
scriptive Catalogue and Price List. 

W. V. & JOHN BARNES, Eockford, 111, 



Sliafts, Pnlleys, Hangers, Etc. 

Full assortment in store for immediate delivery. 
WM. SELI^KRS & CO., 

79 liiherty Street. New York. 



Books 2 Gents. 

Handy form, paper covers. 

The Gospel of Matthew, Bevised Version. 

" " Mark, " *' 

" ' Luke, " " 

" " John, " " 

Books 3 Cents. 

Handy form, paper covers. Formerly sold at $1.25 
each. 
Carlyle's Life of Robert Burns. 
Macaulay's Life of Frederick the Great, 
peare's Hamlet. 

Merchant of Venice. 
" 14 other principal Plays, each. 

Lam artine's Life of Mary Queen of Scots. 
Tho mas Hughes's The Manliness of Christ 

Books 5 Cents. 

Handy form, paper covers. 
The Choice of Books, by Charles F. Richardson. 
The Light of Asia, by Edwin Arnokt. 
Bunyan's Pilgrim's Progress ; price 6 cents. 

Books 10 Cents. 

Handy form, paper covers. 
The Sketch Book, by Washington Irving. 
Robinson Crusoe, by Daniel De Foe. 
Tom Brown's School Days, by Thomas Hughes. 
Hypatia, by Charles Kingsley. 
Last of the Mohicans, by J. Fsnimore Cooper. 
The New Testament, Revised Version. 

Books 15 Cents. 

Handy form, paper covers. 
Knickerbocker, by Washington Irving. 
Jane Eyre, by Charlotte Bronte. 
Romola, by George Eliot. 
Uarda, an Egyptian Princess, by Ebers. 
Corinne, by Madame de StaeL 
Ivanhoe, by Sir Walter Scott. 
Last Days of Pompeii, by Bulwer. 
John Halifax, Gentleman, by Mrs. Mulock Craik. 

Books 25 Cents. 

Beautiful books, elegant cloth binding. 
The Light of Asia, by Edwin Arnold. 
The Choice of Books, by Charles F. Eichardson. 



Carlyle's Heroes and Hero Worship. 
Smiles's Brief Biographies. 

Books 30 Cents. 

Beautiful books, elegant cloth binding. 
Knickerbocker, by Washington Irving. 
Homer's Iliad, translated by Pope. 
Homer's Odyssey, translated by Pope, 
Works of Virgil, translated by Dryden. 
Works of Dante, translated by Gary. 
Last of the Mohicans, by J. Fenimore Cooper. 
Tom Brown's School-Days, by Thomas Hughes. 
Reminiscences, by Thomas Carlyle. 
The Koran of Mohammed, translated by Sale. 
The Now Testament, Revisc^d Version. 

Books 35 Cents. 

Beautiful books, elegant cloth binding. 
Creasy's Decisive Battles of the World. 
The Sketch Book, by Washington Irving. 
Jane Eyre, by Charlotte Bronte. 
Corinne, by Madame de Stael. 
Hypatia, by Charles Kingsley. 
John Halifax Gentleman, by Mrs. Mulock Craik. 
Last Days of Pompeii, by Bulwer. 
Ivanhoe, by Sir Walter Scott. 
Romola, by George Eliot. 

Books 40 Gents. 

BGautiful-^books, elegant cloth binding. 
Carlyle's History of the French Revolution. 
Goethe's Wilhelm Meister, translated by Carlyle. 
Milton's Poetical Works. 
Tasso's Jerusalem Delivered. 

Baron Munchausen and Gulliver's Travels, illus- 
trated, 
^sop's Book of Fables, illustrated. 

Books 50 Gents. 

Beautiful books, elegant cloth binding. 

Adventures of Don Quixote, illustrated. 

Masson's French Dictionary (formerly $1.50). 

American Patriotism.— Famous Orations. 

Geikie's Life of Christ. 

Smith's Bible Dictionary. 

Green's Larger History of the English People, 2 
vols., $1. 

Grote's History of Greece, 4 vols., $3. 

Chambers's Cyclopsedia of English Literature, 4 
vols., $2. 



A Cyclopaedia War. 

CHAMBERS'S ENCYCL0PJ5DIA REDUCED FROM $50 TO «(i. The Library of Universal KnowledKe. 10 
^X^™f i§55§J,i'J?'i,42P!S''!,",!,"*'TF^^'i.S"'5.J'"'P''''J'''''° Johnson's 1 15 vols., large type, $15. ORDER 



QUICK, BEFORE THE WAR IS 07ER. 

5,000 Booksellers 



Specimen pa,ges free, 
slander or supply our publi- 
cations. 



Terms to Clubs 



We allow the following terms to clubs: On 3 copies of any one book, 5 per cent discount: on 5 copies, 
10 per cent; on 10 copies, 15 per cent; or on 850 net selected from the list, 15 per cent discount. Descriptive 
catalogue and illustrated pamphlet describing book-making and type-setting by steam will be sent free on 
request. 

AMERICAN BOOK EXCHANGE, 

JOHN B. ALDEN, Manager. 764 Broadway, New York. 

Boston, H. L. Hastings, 47 Cornlilll : Philadelphia. I,eary & Co.; 

Cincinnati, Robert Clarke & Co.; Indianapolis, Bowen. Stewart 
& Co.; Cleveland, Ingham, Clarke & Co.; Chloajto, Alden & Chadwlek, 120 Dearborn street; San Francisco, 
Cunningham, Cnrtlsa & Welch; St. Louis, Logan D. Dameron; Atlanta. Oa., .1. J. ft S. P, Richards; Baltimore, 
W. E. C. Harrison; Richmond, Randolph & English; Pittsburg, James Roblson; Grand Rapids, Mich., Eaton, 
Lyon & Co.; Minneapolis, S. M. Williams. 



General Agents: 




W. C. WREN'S 

^^U. firate Bar, 

Manufactured by 

D. S. CRESWELL, 

Eagle Iron Fonndry, 

816 RACE ST., 
PUILADELFIIIA, PA. 



SURFACE FILE HOLDERS. 

By their use a crooked file may be utilized as well as a 
straight one, and both are made to do better execution in 
filing broad surfaces than has hitherto been possible. 
No. 4 holds files 12 to 14 in. long. Price 75c. each. 
No. 5 " " 14 to 16 in. " Price $1.00 each. 
For sale by the trade generally. Manufactured only 
by the NICHOLSON FILE CO., Providence, K. I. 



Pond's Tools, 

Enaiiie Lathes, Planers, Drills, &c, 

DAVID W. POND, Worcester, Mass. 



B E A UTIFIIL ^^^ NEW DBSIG-NS.of But- 



Kn DCHUIirUL terfly, Dragon -fly, Ro Wn Re d- 

** ^ breast, Pinks, Pansies, Violets, and Moss Rosebud 
Chromo Cards, name on, 10c. Card Mills, Northford, Ct. 



MACHINISTS' TOOLS. 

New AND Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN M A NU FAC TUKING CO., 
.\enr liaveii, Conu. 



SHAPING MACHINES. 

Sixin.stroke,with counter shaft and chuck, price S135. 
BOVNTON & PL.UiUiHER, Worcester, >lass. 



m.cbEBRASSMFG.co.A. 

pBASs WOLCOTTVILLE CONN. -^V/lRt 
C oVpER MATERiALS for METAUIC- and 
IN SHttrs'^'^MUNltioN 'a SPEClAl-'^"'' BLANKS 



(RUBBER BACK SQUARE PACKING. 

l'i;#lp::^^lSS BEST IN THE WORLD. 

^■■li^^^iW ^or Pacliiiig tlie Piston Kods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A the elastic back, which keeps the part u against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

'I 'his Packing is made in lengths of about 30 feet, and of all sizes from K to 2 inches square. 

JOHN II. CHEEVER, Treas. SEW lOUK UIOLTIXG & PACRISG CO., 37 &38 Park Row.New Tork. 



MACHINERY 

of every description. 121Cbambera and 103 Reade Sts., 
New York, Thk Georq e Place Machinery Agency. 



NOMOREUSEFOROILONMACHNERY 



Oline Lubricating Compound, manui'd by HOLLAND 
& THOMPSON, Troy, N. Y. Avoids hot journals, drip- 
ping, and waste. Send for catalogue of Grease and Cups 
for all kinds of maiihinory. 



1 YOUR NAIVIE{>rrircllf8l!0.9 



nn — — -- -,. 

■ 11 "^^^ styles, by best artists ; SouquetSf Birds, Gota 
m Wm ChromoSjJjandscapes, Water Scenes ^tc. — no two alike. 
" ^^ Agent's Complete Sample Book,35c. Greatvariety 
A.dv&'tising and Bevel-Edge Cards, Ijowest prices to dealers 
and printers, 100 Samples Fancy Advertising Cards, dOC. 
Address STEVENS BROS., Box 22, Northford, Ot. 



HUB MACHINFRY.-HUB TURNING. HUB MORTIS- 

ing, and Hub Boring Machines. Send for price list and 
circulars. DAVID JENKINS, Sheboygan, Wis. 

THE 

Eclipse Engine 

Furnishes steam power for all 
Agricultural purposes, DriviJi'j 
Saw MUls, and for every use 
where a first-class and eco- 
nomical Engine is required. 
Eleven first-class we niiums 
awarded, including Centenni- 
al, '76. Refer to No. T, issue of 
-^-^v\s- v^ "^'^' No. 14, issue of '7S, of sri- 
T^'^'TO fiS^*? icNTiFic American, for Edi- 
iLffiL-^SsSdJtorial illustrations. 
1^'KICK & CO., Waynesboro. Franklin Co., Pa. 
When you write please ame this paper. 




$66 



a week in your own town. Terms and $5 outfit 
free. Address H. Hallbtt & Co., Portland, Me. 



CJ CUATnDO steam and Hand Power. Auto- 

ri..C f H I U n O ■ matic Hatch Doors, etc. CLEM & 
aofiSB, 4U. ana 413 'Cherry St., Philadelphia, Pa. 




THE STEARNS MANUFACTURING CO., 

ERIE, PENNS YliVANIA, make a specialty of improved 

SAW MILL MACHINERY. 

Designed in its construction for producing lumber economically and 

rapidly. Plana and estimatesfor Mills of any capacity 

furnished on request. Also build 

ENGINES, BOILERS, AND MACHINERY IN GENERAL. 



ROOTS' New Iron Blower. 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manuf'rs, 

CONNERSVILLE, INO. 

S. S.TOWNSEND, Gen. Ag.., \ % g°;'L't?ee\,"- 1 NEW 
WM. COOKE, Selling Agt.. 6 Cortlandt Street, f YORIL 
JAS. BEGGS & CO., Selling Agts. , 8 Dey Street, > 
£»*SEND FOR PRICED CATALOGUE. 




The facr that this shafting has T5 per cent, greater 
strength, a finer finish, and is truer to gauge, than anv 
other m use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Cix i';TiKAri(;i) 
COLLTX s' I^AT.COUPLTXG, and f umish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGlrlLINS, 

Try Street, 2d and 3d Avenues, PittsburEr, Pa. 
Corner I^ake and Cana 1 Sts., Chicago, 111. 
Bt^° Stocks of this shafting in store and for sale by 
FULLER, DANA & Fl'i'Z, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. T. 




WITHEUBY, RUGG & RICHARDSON. Manufacturers 
of Patent ^^ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by B. Ball & Co., Worcester, Mass. Send for Catalogue. 



ESSAY ON INVENTIONS.-How to Make a Profitable 
Invention. Contains information that will enable any in- 
ventor to invent a device that will pay. 35c. currency or 
Ic. stamps. N. DAVENPORT, Valparaiso, Indiana. 




'RELIABLE" 



j Engines a complete success. 

t.// Prices still 40 per cent, below 

J those of other makers. Un- 

-X^ffi!i>^ equaled for efficiency, si mrliel- 

.^xJ3- *-= ty. and durability. Price s from 

, . ^ ««*^^ $250 for 10 H. P.. to $550 for 50 

^^^^>- " H. P. All complete, with Gov- 

ernor, Pump and Heater. 
Address, for circular. 
HEAIiU& I>IOKRlS,formerlyHEALD,Slsco& Co.. 
ISahUvinsville, N. V. 

ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one- third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW. 32 John Street, New York. 




Hancock Inspirator, 

THE BEST BOILEB FEEDER RSfOWiV. 
Over 17,000 in use on Locttmotive. Sta- 
tionary, Marine, and Portable Boilers. 

THE HANCOCK INSPIRATOR CO , 

BOSTON, MASS. 






'^ J-;! /'"' 










Power Punches & Shears. 

We make over 100 sizes and kinds of Punches and 
Shears, varying in depth of throat from 3 to 3(5 inches, 
and in weight from 500 to 36,000 lb. Adapted to every 
variety of work. 

Each side of Double Machines is worked independently 
of the oth8r. 

THE LONG & AliLSTATTER CO., 

Ilaniiltun, Ohio. 



Fl ID)irD)BI'fWTlLE AND CLAY RETORTS ALL SHAPES. 

fint lDWiy\r^BORGNER& O'BRlEN.'e- 



ABOVE RACE. PHILADELPHIA, 



11 



[HEELER'S PATENT WOOD FILLE 

I Fills the pores of wood perfectly, so that 

smoothfinish is obtained with one coat of var 

nish. Send for circular. Mention this paper 

BRIDGEPORT WOOD FINISHING CO., 

40 Bieecker Street, New York. 

RFATTV'S ORGANS. 18 useful stops, 5 sets reeds, 

^ only5tK<J5. JMjuios,«1 'JS up. villus. 

Catalogue Pkee Address J5EATT V, Washington, N J. 

SHEPARD'S CELEBRATED 

■^6() Screw Cuttin? Foot Lathe. 

Foot and Power Lathes, Drill Presses 
Scrolls, Circular and Band Saws, Saw 
\ttachments. Chucks, Mandrels. Twist 
Drills. Dogs. Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. I.. SHE PARI) <&: CO., 
331, 333, 335. & 337 West Front Street, 
Cincinnati, Oliio* 
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New York Ice Machine Company, 

1 15 Broadway, New York, Room 78. 

LOW PRESSURE BINARY ABSORPTION SYSTEM 

niacliines m:akinar 

ICE AND COLD AIR. 

Low Pressure when running. No pressure at rest. Ma- 
chines guaranteed by C. H. Delamater & Co. 

M'W AM) niPROViD B.4RRFX MACHIIVE. 

This Machine is adapted to all sizes and liinds of Bar- 
rels. Satisfaction guaranteed or no sale. Can furnish 
machines on terms to suit purchaser. Shop, county, or 
State rights can be had on eaay terms. For full particu- 
lars, address waIjLace 1j. field, 

r. O. Box *J56. West De Pcie, Wis. 

LITTLE WONDER. 



i;;iADdUSTXB,l-Ei. DIAMOND: TOOL. 



and Shaped Diamond Ca'« bon Points, Indispensable for 
Truing Emery Wheels, Grindstones, Hardened Steel, 
Porcelain, and Paper Calender Rollers, Drilling, Plan- 
ing, Moulding, Millstone Dressing, and Sawing Slone. 
J. DICKINSON, 64 Nassau street, ifew York. 



FRIEDMANN'S PATENT 

EiTsctorS 

Are the cheapest and most effective machines 
in the marliet for 

llml'm Water and ConveyiDE LipMs 

from Mines, Quarries, Ponds. Rivers, Wells, Wheel Pits ; 
for use in R. R. V\'ater Stations, Factories, etc. They 
are splendidly adapted for conveying liijuids in Brew- 
eries, Distilleries, ^ugar Refineries, Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 

IV4THAl\ & DREYFUS, 

Sole Manufacturers, NEW YORK. 




SNOW'S BEST 

Water Wheel 
Governor, 

MANDFACTUEBD BT 
to HOES IBON FOUND KT 

AND UACIIIDK CO., 
COHOES, . . N. Y. 



the FLOW of FILTH 
mom tte HEAD. 

PERMANENT CURE OF 



HOME TREATMEXT. NO CHARGE FOR 
CONSULTATION. The fearful effects of 
Catarrh on the system can be stopped. Childs 
Catarrh Treatment is the only known means 
of positive, permanent cure. Send for dis- 
cription, terms, etc. Address 

Rev. T. p. CHILDS. Troy, O. 



A niiOTelj' Floral, Panel, Hand & Bouquet Chromo Cards, 
tU with name 10c. Franklin Pr'tg Co., New Haven, Ct. 




The only establlsbment making a SPECIAL 
BUSINESS OF ROSES. 50LARCE HOUSES 
for ROSES alone. "R^e deliver Stronf? Pot Plants, 
suitable for immediate bloom, Baf ely by ma I , postpaid, 
at all post-offices. 5 splendid varieties, your choice, 
all labeled, for 81; l2for82: 1 9 for S3 : 26 for S4: 
35 for 85; 75 for 810; 100 for 813. Ve CIVE 
AWAY,m Premiums and Extras, more ROSES 
than most establishments grow. OurNEW GUIDE. 
a complete Treatise on the Rose, 70 pp, elepantly illustratea^ 
desc » ■ )C8 500 newest and choicest varieties — /ree toalU 

THE DINCEE & CONARD CO. 
Bose Growers, West Grove, Chester Co., Fa. 



BRECHER & PECK, 

Successors of Milo Peck, Manufacturers of 
PECK'S PATENT DROP PRESS, 

11 Regular sizes. Hammers 
...^ from 50 to 2,500 lb. Drop 
W and Machine Forgings, 
" ~ Drop Dies. 

Address Temple Place, 
! New Haven* Couii. 





<^ n n i^ i^ Aeente' profit per week. Will prove 
Nhh h hit or forfeit S500. 00. OutfitandSam- 
^\J\J .\M\M pies worth 16.00 free . Address 
E.G. RIDEOUT& CO., 10 Barclay Street, New York. 



Agents Wanted 

Sells rapidly. 
Particulars/ree. 



Ci4Sg50 



S.M.Spkncfh, 

'112Wash'n St., 

Boston, Mass. 



GO\.R 




PENCILS, HOLDERS, CASES, &c. 

The CALLI-CRAPHIC Pen. 

A GOLD PEN and RUBBER HOLDER, containing 
inii for several days' writing. Can be carried in the 
pocltet. Always ready for use. A luxury for persons 
who care to pa-eserve their individuality Jn writing. 

MABIE, TODD & BARD, 

180 BROADWAY, NEW YORK. 

Send for Price- List. 
OUR GOODS ARE SOIyD BY FIRST-CI,ASS DEALERS. 



II.WJOHNS' 



LIQUID PRINTS 

ROOFING, BOILER COVERINGS, 

Steam Packings, Mill Board, Gaskets, 
Sheattiings, Pire-proof Coatings, CementS) A>c. 

SEND FOR DESCRIPTIVE PRICE-LISTS. 

H. W. JoiiDS WU Co., 87 lalien Laie, N. Y. 



THE Scientific American " is printed with CHAS. 
E EU JOHNSON & CO.'S ISK. Tentli andLom- 
Urd StB. Philaaelpliia, and 60 Gold St. New York. 



The Cameron Steam Pump, 

DESIGNED FOR CSE IN 

<3-c3XjX3, s X Xj "^r z: ft. , co.^^xj, .a.]>jx> xx«. 

ALSO FOIft GENEliAL MIANTJFACTTJRIIVO AND 



HO 



r^I 



XJILI 



Pumps lurnislied wicli movable I^inings in Iron, Composition, or Phosphor-Bronze. 

Addi^esTHE A. S- CAMERON STEAM PUMP WORKS, 

FOOT EAST a3d STREET, NEW YORK CITY. 




P.O.Box Za'it. 



WATCHMAN'^ I im- 
proved Time Detector, 
with Safety Lock At- 
tachment, Patented Wih- 
^)-1. Beware of Infiinge- 
nents. This Instrument 
s supplied witli 12 keys 
for 12 different stations. 
Invaluable for all con 
cerns employing night 
watclimen. Send for cir- 
culars to E. LM HAUSER, 
212 Broadway. New Vorit. 




ROGAUDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS-For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Calte, Feed, Corn, 
Corn and Cob, Tobacco, Snufl", Suear, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica. 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inlts, Paste Blaclsing. etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New Yorit. 



BOILER PRE8SES, 

STILES & PARKER PRESS CO., Middletown, Ct. 



BOYLE ICE MACHINE CO., 

Ice Machines 

AlfD 

Refrigerating Apparatus. 

No. 10 N. Jefferson Street, CUcap, ill. 

Estimates and Circulars npon Application. 



SUPPLIES FROM 

HYDRANT PRESSURE 

the clieapest power known. 

Invaluable for blowing 

Church Organs, running 

Printing Presses, Seivmg 

Machines in Households. 

Turning Lathes, Scroll 

Saws, Grindstones, Coffee ! 

Mills, Sausage Machines, 

Feed Cutters, Electric 

Lights, Elevators, etc. It 

needs little room, no firing 

up, fuel, ashes, repairs, en- : 

gineer, explosion, or delay, | 

no extra insurance, no coal | 

bills. Is noiseless, neat, 

compact, steady ; willworii | 

at any pressure of water i 

above 15 lb.; at 40 lb. pres- ' 

surehas4-horse power, and i 

capacity up to 10 horse 

power. Prices from $15 to $300. Send for circular to ' 

THE BACKUS WA lEK MOToK CO., Newark, S . J., or 




NOISELESS ROTARY FANS. 



These fans can be fastened 
to ceiling or side wall, and 
driven bya round belt direct 
from a Backus Water Aio- 
tor. Steam Engine, or other 
power. Blades can be cov- 
ered with paper muslin to 
suit the taste in color. By 
changing angle of blade 
amount of air can be regu- 
lated. Two or more fans 
can be conn ected on ceili ug. 
Shaft of fan runs in metal- 
line journals, and requires 
no oiling, which is quite a 
consideration where they 
are put up in dining rooms 
over tables. Price $5 each. 
Manufactured by . 

Backus Water Motor Co., 
323 Broadwar, New York.! 




\\n. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk W est from station . 
Original and Only builder of the 

HAKKIS-COKLLSS ENGINE 

With Harris' Patented Improvements, 
fi-uiii 10 to 1,000 H. P. 



ipppA filAS^rS Microscove8,_Spectacle3, 



OrCnH ULHOOCO Teleacopf^, Barometers, 
Thermom^ers, and Compasses. R, &. J. BECK, 
Manufacturing Opticians, Philadelphia, Pa. 
11^" bend for Illustrated Piiced Cataloffue. 




€OL.UI?IBIA BICVCL.E. 

The Bicycle has proved itself to be a 
permanent, practical road vehicle, and 
the number in daily use is rapidly in- 
creasing. Professional and business 
men, seekers aftff health or pleasure, 
all join in bearingwitness to its merits. 
Send 3 cent stamp for catalogue with 
price list and full mformation. 

I'llE POPE 1>1'F*(; CO., 
5'J7 Washington Street, Boston, Mass. 



ill Stones and Corn Mills. 



We make Burr MlllBtones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels. Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE & SONS, Buffalo, N. Y, 



* lQQn"LaceCutter. Bymail.SOc. Discounttothetrade. 
iOOU Sterling Elliott, 262 Dover St., Boston, Mass. 



THE BAKER BLOWER. 

[forced blast.] 
The revolTing- parts are 
all accurately Balanced. 

Warranted Superior to any 

other. 

WILBBAHAM BEOS, 

No. 2318 Frankford Avenue 

^.—.^.^mitmmi^^mi^^^mm^ PHILADELPHIA, Pa. 

-^-■SEND FOR OUR CATALOGUE, ^a 
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THE STEAM PUMPS MADE BY 

VALLEY MACHINE CO., 

EASTHAMPTON, MASS., 

Are the best In the world for Boiler Feeding 
and other purposes. 



ERICSSON'S 

New Caloric Pipli Eipe 

FOR I 

DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, andmost economical pumping engine [ 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. [ 

DELAMATER IRON WORKS 

C. H. DELAMATER & CO., Proprietors, 

No. 10 Cortlaiidt Street, New York, N. Y. 
ICE AT fl.OO PER TOW. 

PICTET ARTIFICIAI, ICE CO., Limited, 

P. O. Box 3083. ] 4!i (Jieenwicli St., New Yoili. 
Guaranteed to be the mo.st. efficient and economiati 0/ all 
existing Ice and Cold Air Machines. 



^^^ 



At Lovr Pi'iceH. Lni>e:e Assni'ted Stock. 
A. & F. HUOWN, 57-61 Lewis St., New York. 



BOILER COVERINGS. 

Piastic Cement and Hair Felt, with or without the 
Patent "AIR S P A C E " Method. 

ASBESTOS MATERIALS. 

Made from pure Italian Asbestos, in fiber, mill board, and 
roundpaelang. THK CH AI.HI ERS-r*PEN(:ECO., 

lOCortiand street, and Foot of B.9th street, NewYorU. 



TPIPPHDIVIP S??«8*!.Bcst- Patented 



Circulars free. 



1881. Works tw o miles. 
HOLCOMB & CO., Mallet Creek, O. 



HOLDS INK FOR A WEEK'S USB. ANT GOOD INK MAT BE USED. 

The Mackinnon PoiS Pen or Fluid Pencil. 



THE ONLY RESERVOIR PEN IN THE WORLD WITH A CIRCLE OF IRIDIUM AROUND THE POINT. 

Always ready. Always with you. Cannot Blot. (Jannot be worn oiir in a lifetime. 
MacKINNON PEN CO., 19^ BIIOADWAY. COHNER JOHN STlf KET, NEW YORK. 

General Supply Depots in, all principal cities in America and Europe. 



DRUNK™-^ opium ^«"«^" 

■»"'""• Bj LESLIE E. KBBLET, M.D., Sur- 
geon, C. & A. E. B. Dwlght, 111. |7-Booli8 Free. 




This Machine is 
adapted for Mining 
Purposes. Snr- 
passes aU others for 
(safety and Dura- 
bility. 

NOBLE & HALL, 

ERIE, PA. 



TOLNEY W. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, aid ELEVATORS, 

PROVIDENCE, R. I. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular. 

W;>[. SELLERS & CO., I'hila. 



FOUR SIDED MOULDER, WITH OUT- 
Bide bearing. We manufacture 5 sizes of these moulders. 
Also Endless Bed Planers, 
Mortisei's and Borers, Ten- 
oning Machines, Sash Dove- 
tailers. Blind Rabbeting 
Machines . A 1 so a large 
variety of other wood 
working machines. 
Address 
liEVI HOUSTON, Montgomery, Pa. 




.iSiiiiilf^ CARY & MOENM 



WOODWORKING MACHINERY, 

For Railroad Shops. Planiner Mills. Car Builders. Cabinet, Carriaee, Sash. Door, and Blind Makers. ' 



CATALOGUED. 



THE FOLLOWING MANUFACTURERS ARE PRO- 
MINENT IN THEIR RESPECTIVE LINES- IN 
SHORT, ARE IlEADCJUAKTEUS: 



THE HAZARD MANUFG. CO., 

Works at Wilkes Barre, Ha. 87 Liberty St., N. Y, 



HOISTING ENGINES. 

COPELAIVID & BACON, 

83 LIBERTY ST., NEW YORK. 



MACHINISTS' TOOLS AND SUPPLIES. 

H. PRENTISS & COMPANY, 
14 DeFSt.(P. O. Box 33(>>j), New York. 



ROCK DRILLS & AIR COMPRESSORS. 

INGERSOLL ROCK DRILL CO., 
1 l-'i Park Place, - - New York. 



1 EAGLE ANVILS. 1843. 

Solid CAST STEEL Face and Horn. Are Fully War- 
ranted. Retail Price, 10 cts. per lb. 

Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by FISHER ifc NORRIS only, I'rentoii, N.J. 




EXETER MACHINE WORKS, 

Manufacturers of 

Steam Engines, Blowers, auil 

Steam Heating Apparatus. 

30 Federal St., Boston, IHnss. 




The Greatest Eook Breaker on Earth. 

Capacity, a ton a minute. All kinds of Mining Machin- 
ery. Send for circulars. GATES <fe SCOVILLE 
IRON WORKS, Chicago, III. 



STEARNS SAW MILLS. 

Saw Mill lUacliines, Boilers, and Engines. 
STEiRSS JIANIFACTURING COMPANV, Krie, Pa. 



The Howard Manufacturing €o. 

Address, No. 364 BROADWAY, NEW YORK, 

MANUFACTURE AND INTRODUCE 

PATENTED NOVELTIES. 



Parker's Pocket Scale. 




COMPACT, STRONG, DURABLE. 

CAN BE CARRIED IN THE VEST POCKET. 

PRICE 25 CENTS. 



KORTING'S UNIVERSAL INJECTORS 

For Boiler Feeding, operated by single handle, taking 
Waterup to 150°Fah. „ 

Philadelphia Offl ce. 12th and Thompson Sts.; New York 
Office, 109 Liberty St.; Boston Office. 1 Oliver St. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B. FRANRL1N,V. Pres't. J. M. ALIEN, Pres't. 
J. B. PIERCE, Sec'y. 




Jenkins' Patent P.ickinpr .ind Valves. 

"THE STANDARD." 

Jenkins' Packing has never failed to make a perfect 
Joint where directions were followed. Jenkins' Valves 
are warranted steam tight and are made of the best 
steam metal. JENKINS BROS., 71 John St., New York. 



S.A 



For Railroad Shops, Planing Mills, Car Builders, Cabinet, Carriage, Sash, Door, and Blind Makers. 
.WOODS MACHINE CO., 17'JS UighSt., Boston: 91 Liberty St., N.Y.; 61 S. Canal St.,Clii< 



Cliicaso* 



NEW YORK BELTING AND PACKING 



CAR & WAGON SPRINGS 

Made by our processes are thorouglily efficient 
and practically indestructible. 



37 & ^S PAltK ROW, XEW YORK, h^ 



Jarvis Furnace Co- 

Patent Setting for Steam Boilers, Burns' Screenings 
and Slack Coal without Blast. No. 7 Oliver St., Boston ; 
No. 422 East 23d St., New York: No. 709 Market St., St. 
Louis; No. 1 Second Sl.. Baltimore. 



PRINTING INKS. 

The leading Periodicals, including the Scientific 
American, are printed with our inks. ^ 
G. jUATUER^S HUNb, 60 John St., New York. 
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